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Cab Signals and Stops. 

AFEGUARDING RAILWAY operation has always 

* been one of the vital questions since its institution, and 
many attempts, strung over a long period of time, have been 
made to devise an apparatus which will automatically stop a 
train, or give a direct and forceful indication to the engine 
driver in the cab. During the last six years there has been 
particular activity along this line, and it is safe to say that 
hundreds of devices, either for automatic stops or cab sig- 
nals, have been brought out, though very few have survived 
an actual practical test. The essential feature of such a de- 
vice is that it shall be reliable to a very high degree, oper- 
ating under any and all conditions. If it be not so, its 
development represents a misapplication of time and money. 
German roads have been experimenting with a great 
many devices during the past few years, the majority of 
which are electrically operated from below—that is, by 
contact or induction from a shoe or rail on the roadbed. 


The greatest drawbacks to these devices are that the contact 
brush becomes damaged by ballast and obstructions near 
the rails, and as the shoe or treadle is connected in with 
the signal mechanism, there is considerable trouble during 
the winter months, due to its becoming clogged with snow 
and ice. Numerous experiments Fave also been made with 
wireless control, but there is at present much uncertainty 
due to the proximity of telegraph lines, bridges and signal 
poles, 

One device of a strictly mechanical nature has been tried 
—a shoe striking against fixed treadles alongside the rail, 
thus releasing a spring in the cab and giving a signal or 
operating the air brakes as may be desired. The treadle on 
the roadbed being movable, of course, lays it open to diffi- 
A method which has met with con- 
siderable favor abroad consists of a fixed treadle near the 


home signal, arranged to give an alarm in the signal tower 
every time the signal is overrun. This gives a check and 


in case of frequent overrunning the cause for it.is investi- 


culties in the winter. 


gated. Up to the present, however, none of the German 
Most of the 
devices worked out in this country have in general been 


systems have proved exceptionally successful. 


along similar lines to those abroad, although they have not 
An example of an 
entirely different type, however, is the Harrington train stop, 


as yet been given as thorough a trial. 


which operates at the top of the engine, i. e., a suspended 
weight strikes a rod projecting from the top of the cab and 
by its inertia moves the rod and causes a service applica- 
tion of the brakes. Apparently a system operating from 
above would have a number of advantages over a system 
operating near the level of the roadbed. The problem is 
in the transference of the energy to the cab; whether it 
then be used to set the brake or to throw on a light and 
ring a bell in the cab, is a matter which can easily be settled 
as thought best. 

In foreign countries the general practice is to have it op- 
erate a cab signal, while in this country the tendency is to 
have it automatically set the brakes. It would seem that 
an automatic train stop, if generally adopted, would take a 
certain amount of responsibility from the engineer and 
would cause him to be less careful, depending on the stop 
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to carry the responsibility. On the other hand, with a sig- 
nal in the cab, he would know that he alone was respon- 
sible, that no hand could operate the throttle and air brake 
equipment but that of the man in the cab. 

Signal systems and methods on our American roads per- 
haps are not perfect, but they have been developed to a point 
where they are very efficient in protecting train operation. 
On account of the distance between the signal and the en- 
gine man for whom it is intended, it is inevitable that they 
should occasionally prove ineffective. Therefore if indicating 
these signals in a visible and audible way just in front of the 
engineer in the cab is feasible, it would help to reduce the 
chance of error, especially during bad weather, to a min- 
imum. But considerable experimentation must still be done 
in order to perfect a device which has that prime requisite, 
reliability. 


New Grades. 
TTENTION IS being called to the improper construc- 
tien of sub-grades in the past, which has resulted in 


soft spots developing causing the railways much trouble and 
expense. At the annual meeting of the Roadmasters and 
Maintenance of Way Association the subject was discussed 
at length, one member advocating that the expense of com- 
pacting the grade with a steam roller, was justifiable in order 
to make the grades better. One of the worst phases of the 
subject has not been considered however. 
grade at the present time are made by putting up a tem- 
porary trestle onto which the filling is hauled and dumped. 
These trestles may be comparatively light and for use of 
small ‘dump cars and dummy engines. Or the trestle may 
be made for standard railway equipment. The filling which 
is dumped off around these trestles will not fill in. closely 
around the trestle timbers unless good dry gravel or sand 


Many miles of 


is used. Generally the filling is more or less lumpy soil. 
The effect of this construction, especially on a high grade, is 
that many hollow places are left close to the temporary 
pile structure. when filling. Out in the slopes the filling is 
not so loose. The result is that after the grade is completed 
the center settles much more than the shoulder, and the 
grade will become very seriously pocketed. This defect in 
the -grade is increased by very lumpy material which leaves 
greater voids and greatly increases subsequent settling. 

If the tracks on the -new grade were not ballasted for some 
time, there would be a chance to correct this fault to some 
extent by putting in more. filling as the grade settled. It is 
usual, however, to keep ballasted up as close to the track 
layer as possible, in order to have a faster and safer track for 
construction trains.. Where the center settles the pockets are 
filled with the ballast. Water which permeates to these pock- 
ets in the sub-grade is prevented from quickly being drained 
out of the embankment by the shoulder of the sub-grade, 
which is higher than the center and more impervious to water 
than the ballast. 

Recent tests on ballast have shown.that a layer of cinders 
about sixteen inches deep under the ballast will take up a large 
amount of water and gradually dispose of it so that very little 
will reach the sub-grade. Gravel also will produce the same 
effect but is not as good as the ‘engine cinders. 

It is to be hoped that results of actual experiences will soon 


be available to inform us as to whether the use of a good 





thick coat of ballast overlying a cushion of cinders or gravel 
will compensate for poor grade construction, or whether 
methods at present being used in such work will have to be 
modified or abandoned in order to get desired results. 


Specifying Material. 
Reece IS SOMETIMES timidity among subordinates 
about requesting certain makes of tools, materials or 
appliances, which they may have good reason to believe would 
decrease costs or promote efficiency. To show the attitude of 
one manufacturer we reproduce the following from Power; 

You may remember the story of the engineer who knew 
a lot about power plant engineering practice. He was a care- 
ful reader of the reading columns and advertising pages of 
his paper. He kept catalog files and interesting information 
and figures on plant equipment. 

That was his trouble—he kept them. 

One day the manager said to him: “Here’s something 
new that looks pretty good to me, what do you know about 
it?” 

“Why I know a lot about it,” replied the engineer. “Only 
last night I was telling my wife how we could make good 
use of that here.” 

“Telling you wife!” exclaimed Mr. Manager. “What in 
blazes has she got to do with it? She doesn’t run this plant. 
Why don’t, you come to me? I don’t want to run a back- 
number plant and I’m depending on you as the power spe- 


cialist to keep me informed.” 

The engineer went back to the engine-room with a new 
idea. He sat on it long enough to hatch out something 
that’s been with him ever since—to his everlasting benefit. 
He has learned that knowledge without action is like a 
motor boat without gasoline—you don’t get there. 

He has also learned that he can suggest things to the 
management without being accused of “butting in.” 

The manager of the power plant above may be likened 
to an officer of a railway. He must depend to a large ex- 


tent on his subordinates to study out and suggest or specify 
improvements or economies in the details. And by doing 


that the subordinate not only increases his efficiency, but 
It is 
a frequently expressed truth that the man picked out for 
promotion is not the man who does only that which he is 
paid for, but the man who does more than he is paid for. 
No employe should hesitate to investigate and then to rec- 


draws attention to himself as a progressive employe. 


ommend or specify materials which would result in increased 
efficiency or economy. 


AMERICAN RAILWAY BRIDGE AND BUILDING AS- 
SOCIATION. 

The American Bridge & Building Association will hold its 
annual meeting at St. Louis, Mo., October 17-19, inclusive. 
The following subjects will be. reported on by the commit- 
tees: (1) Fireproofing frame and pile trestles; (2) Derricks 
and other appliances for handling material in supply yards; 
(3) Best method of numbering bridges; (4) Arrangement of 
depot and platforms for small towns, as to convenience and 
appearance; (5) Sash—size and kind of glass for roundhouses 
and shops; (6) Best and most economical pumping engines; 
(7) Records of bridges, buildings and other structures from 
the time of construction; original cost’ and maintenance; (8) 
Concrete tank construction; (9) Brick veneer for. station 
buildings; (10) Roofs and roof coverings; (11) Embank- 
ment protection. 
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WINNIPEG UNION STATION. 

The recently completed union station at Winnipeg, Man., 
was built for the Canadian Northern Ry., the Grand Trunk 
Pacific Ry. and the Transcontinental Ry. These three roads 
also participate in the use of a new freight house and 
yards. The new terminal adjoins the site of old Fort Garry, 
which was built in 1822, and was the beginning of the pres- 
ent city of Winnipeg. 

The terminal covers an area of about twelve acres, for- 
merly occupied by engine houses, car and machine shops 
and storehouses of the Canadian Northern. These were re- 
placed by new facilities installed at the general railway yards 
of the company about a mile west of Main street; the 
street the new station faces. In addition to the terri- 
tory obtained by removing these buildings, the rail- 
ways purchased the remainder of the property between 
Main street, Water street and the Red and Assiniboine 
rivers, which made a total of about 70 acres avail- 
able. The location of the rivers restricted the extension of 


passengers, contains offices for the railway service. In an- 
ticipation of large increase in the future requirements for 
offices, provisions have been made for their future exten- 
sion, by the addition of six stories. 

The building is of stone and has a length of 350 ft. along 
Main street, and a width of 140 ft. The height of the greater 
portion of the building is three stories and a basement, with 
an elaborate central portion having great arched windows 
on all four sides, and surmounted by a dome 100 ft. above 
the street level. The main entrance is at the center of the 
building on Main street, beneath a great stone arch. 

The main floor is at street level. In the centér is a ro- 
tunda and ticket lobby, a circular space 90 ft. in diameter 
unobstructed by columns, seats or booths. Ample light is 
given this rotunda through the windows in the dome. The 
waiting room occupies the north wing. The exit to trains is 
at the hack of the lobby, directly opposite the entrance door, 
and opens into a subway under the tracks which leads to the 
train platforms. The waiting room, being separate, is free 














Winnipeg Union Station, 


the yards in two directions, and this caused some difficulty 
in the plans. 

The design of the general plan and all details of the new 
terminal were entrusted to Warren & Wetmore, architects, 
of New York City. They were instructed to make a layout, 
using the total area of the property, disregarding all the ex- 
isting facilities, even the river bridges. 

The through station layout was adopted, as a stub end lay- 
out, such as was first contemplated, would have made the 
distance between the necessary wye track (from the yard 
lead: to the passenger tracks) and the station at least one- 
half mile, thereby rendering impossible the efficient opera- 
tion and dispatch of trains during busy periods; also caus- 
ing a large increase in the time for trains to reach the ter- 
minal station, due to thé long backup. 

The station building is located on Main street directly 
opposite Broadway, as required by an agreement with the 
city. The building in addition to providing all facilities.for 





from confusion and disorder, and for this reason serves the 
convenience of waiting passengers most effectively. The floor 
area is 9,000 sq. ft., and is set with movable oak benches, 
which give a large seating capacity. Adjoining on the east 
are wash rooms, and on the west is a restaurant and lunch 
room, which also has a direct entrance from the street. 

The interior of the waiting room and ticket lobby has been 
given the effect of stone construction throughout; the wains- 
coting is of marble 6 ft. high, and the floors are of terazza. 
This construction is attractive, and is also easily cleaned and 
sanitary. All stairways aré of iron with marble treads. 

The basement floor is 15 ft. below the level of Main street. 
The entire south wing of this floor is given over to’ emigrants. 
There is a waiting room, with a lunch counter on the north 
side, a laundry, separate men’s and women’s bathrooms, 
men’s smoking rooms and a women’s waiting room. A sep- 
arate entrance and exit is provided for emigrants to station 
and: trains so that they need not come in contact with other 


ws ENGINEERING 





October, 1911. 


AND MAINTENANCE OF WAY. 


passengers. In the north wing of the basement floor is a 
barber shop, a kitchen for the restaurant, and the boiler and 
engine rooms. 

The basement being below ground level, the entire build- 
ing is surrounded by a retaining wall which provides an 
open area-way approximately 10 ft. wide, and gives light and 
air to the basement. The retaining wall is of reinforced 
concrete, with a reinforced concrete pier opposite each of 
the steel columns of the building. Between the reinforced 
piers are concrete slabs 16 ins, thick, reinforced with twisted 
steel rods laid horizontally. The elevation of the basement 
floor is 7 ft. below high water in the Assinboine river, and! 
for this reason the retaining wall was waterproofed, as was 
also the concrete basement floor. The waterproofing con- 
sists of 5-ply felt and tar beneath the floor, and on the back 
of the retaining walls. 

The second and third floors of the station are occupied by 
local and general western offices of the railways. Part of 
the offices face into a corridor, and the interior offices face 
the open central court. Each floor provides 25,000 sq. ft. 
for offices, exclusive of corridors ,stairways, elevators and 
toilets. Provisions were made in the designs for an addi- 
tion of six office floors. 

The structure is of the steel skeleton type with 150 col- 
ums. The columns are supoprted on-piles, designed to carry 
a load of 35 tons each. The soil is wet quicksand to a 
depth of 35 ft., unlaid by rock; 2,500 tamarack piles were 
used, with a specified loading of 25 tons. These piles were 
driven to bed rock. The cut-off being practically at high 
water level of the nearby river, it was figured that wooden 
piles would last practically as long as concrete. A test load 
of 70 tons was balanced on the butt of one pile, which had 
been driven to refusal, bringing up on hardpan a distance 
of 35 ft. below the level of column footing. This load was 
carried. by the pile for a period of two weeks without any 
settlement whatever. 

. The columns all have I-shape cross sections, made with 

a solid web plate and four flange angles reinforced with 
cover plates when necessary. The maximum column load 
is 1,292,000 lbs. and the corresponding cross section area is 
built up with four 6x4xt-in. flange cover plates. The 
lower sections of the columns, about 37 ft. long, extend 
through the basement and first story, and the second sec- 
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tions, which extend through the second, third and fourth 
stories, each of them 12 ft. 8 ins. high, are about 38 ft. long, 
excepting under the dome, where some of them are about 
50 ft. long. The third, or fourth story sections are 12 ft. 
8 ins. long. 

Columns with heavy loads have extended bases, distribut- 
ing them across the full width of I-beam grillages, seated 
on concrete footings with pile foundations. The base plates, 
1-in, thick, project considerably beyond the column flanges 
and are reinforced by extended wing plates riveted to the 
column flanges and by stiffener angles on the wing plates. 
The grillage beams are entirely enclosed in concrete, which 
is extended up to cover the base plates of the columns. 
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The grillages’ for the heaviest loads are made with four 
36-in. I-beams, and those for smaller loads are made with 
three 24-in. I-beams. The grillages are set on rectangular 
concrete footings, reinforced by horizontal old rails just 
above the tops of the foundation piles. The heaviest column 
loads have 16 piles for their foundations, those with the 24- 
in. grillage beams have nine piles, and the lightest column 
loads have only two piles; the columns in the latter case 
are seated directly on the concrete footings without the 
interposition of grillage beams. . 

With the exception of a few of the wall columns, which 
are especially grouped for architectural considerations, and 
a few of those in the dome construction, all columns are 
located at the intersection of longitudinal and transverse 
lines from 18 ft. 7 ins. to 23 ft. apart, thus affording advan- 
tageous lengths of floor panels and making very regular 
beam and girder construction. Excepting some box and 
plate girders in the second floor, which are introduced to 
carry offset upper story sections of the columns and to span 
extra long distances between columns, all of the girders are 
made with single or double I-beams 18 or 20 ins. deep, and 








about 2,000 ft. west of Main street, on an ascending 0.4% 
grade. The track crosses Main street on a double track 
plate girder bridge with a clearance of 14 ft. above the street. 
The Assiniboine river is spanned by a new double track 
steel truss bridge 400 ft. in length, one span of which is a 
draw. The east approach starts from the present main line 
near St. Boniface Station, and ascends on a 0.4% grade to 
the Red river, which is crossed on a new double track steel 
truss bridge 900 ft. in length with one draw span. 

The passenger station track layouts are operated from 
signal towers, the installations being of the elctro-pneumatic 
type. The track is 80-lb. steel, with gravel ballast. 

The railway officials who co-operated in the construction 
of the terminal are: William Mackenzie, president; Sir 
Donald Mann, vice-president, and H. H. McLeod, general 
manager, of the Canadian Northern; Chas. F. Hayes, presi- 
dent, Frank W. Morse, vice-president and general manager, 
and B. B. Kelliher, chief engineer, of the Grand Trunk 
Pacific; and the Commissioners of the National Transconti- 
nental, S. N. Parent, chairman. 

We are indebted for the above information and illustra- 



































Terminal Yard Track Layout, Winnipeg Station. 


all of the floor beams are single I-beams, most of them 12 
inches deep. 


The dome framing is made with 12 radial trusses, which 
are supported on columns at the lower ends, and at their 
upper ends are connected to an octagonal frame-work of 
vertical trusses, which transmit the balanced reactions across 
the 30-ft. open central space. Intermediate trusses are simi- 
lar to the main trusses except that they are somewhat 
shorter and of lighter construction, and are supported at 
their lower ends on horizontal trusses, which connect the 
dome columns. The radial trusses both have skeleton frame- 
work extensions above their top chords to carry the rafters 
and curved purlins of the convex dome roof. These exten- 
sions cantilever beyond the inner ends of the trusses to 
carry the octagonal framework 19 ft. in diameter for the 
center monitor. I-beam purlins in the dome are spaced about 
6 ft. apart and support a continuous reinforced concrete 
roof slab 3 ins. thick, which is waterproofed and covered 
with flat tiles. 


The new track construction in the west approach starts 
from the old main lines on the north bank of the Red river 





tions to Mr. J. D. Matheson, engineer for Warren & Wet- 
more, architects, New York. 

According to reports, plans have been made by the Cen- 
tral Vermont for building a passenger station and eliminat- 
ing grade crossings in Burlington, Vt., at a cost of about 
315,000. 

The New York Central & Hudson River has applied to 
the Board of Estimates of New York City for the right to 
gridiron West street, from the Battery to Fifty-ninth 
stteet, with an elevated structure to cost $43,000,000, and 
to build bridges and viaducts at the intersecting streets 
along its Park avenue right of way, to cost $22,000,000. 

The Great Northern and the Oregon-Washington R. R. 
& Navigation Co. have completed the new 1,000-ft. rein- 
forced concrete viaduct on Fourth avenue in Seattle, Wash. 
The viaduct extends from Jackson street to Seattle boule- 
vard and costs about $300,000. 

Arrangements have been perfected by the Santa Fe sys- 
tem with the city of Dallas, Tex., for the construction of 
a viaduct across the tracks at either Chestnut or some other 
nearby parallel street. 
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PRESERVATIVE TREATMENT OF HEMLOCK AND 
TAMARACK TIES.* 

Hemlock and tamarack ties ordinarily last only about 
five years. Hence in order to derive the greatest service it 
is necessary to treat them with some preservative. For this 
purpose the Chicago & Northwestern Ry. erected a treat- 
ing plant at Escanaba, Mich., in 1903. Previous to that time 
very little hemlock and tamarack had been treated. Both 
are ynusually difficult to impregnate, because of the density 
of their wood; and the best method of handling had not been 
determined. It was even contended that the resistant char- 
acter of the wood made all forms of preservative treatment 
impracticable. In the spring’ of 1905 a cooperative experiment 
was undertaken by the U. S. Forest Service and the .Chi- 
cago & Northwestern Ry., i norder to find out what results 
were being obtained at the Escanaba plant, and, if pos- 
sible, to devise methods for bettering the treatment. Pre- 
liminary experiments and analyses of treated ties of both 
species showed that the wood failed to absorb the desired 
amount of the preservative and that most of the absorption 
was confined to a narrow exterior layer. 

The total number of ties selected for the experiment was 
8,214, of which 4,574 were hemlock and 3,640 tamarack. These 


sula of Michigan are somewhat unfavorable. During five 
months of the year, November to March, the average tem- 
perature is almost constantly below the freezing point. Fur- 
thermore, during practically the entire winter the ground is 
covered with snow, which by melting retard loss of moisture 
from the wood auring the periods when the temperature is 
above the freezing point. In this climate, therefore, the sea- 
soning period is limited to about seven months, April to Oc- 
tober 

In the experiments on treating it was found that hemlock 
and tamarack ties can be successfully treated when they; have 
been reduced in weight by seasoning to 40 and 42 pounds, 
respectively, The objects of the experiments in seasoning 
were to find the best methods of handling’ the ties so as to 
bring them to this condition and to see what influence various 
methods of seasoning might have upon the absorptive quali- 
ties of the timber. 

Near the close of the experimental work at Escanaba, 
weights and volumes were taken on a number of hemlock 
and tamarack ties which had been cut in the winter of 1903-4 
and consequently had passed through two full seasoning pe- 
riods. The hemlock ties weighed 30.6 pounds per cubic foot 








General View, C. & N. W. Tie Treating Plant at Escanaba, Mich. 


were secured from three different sources: (1) 3,547 cut and 
received in monthly allotments in 1905-6; (2) 100 cut in the 
winter of 1903-4 and taken from a raft which had been in 
the water from six to eight weeks; (3) 4,567 cut during the 
winter of 1905-6 and reserved from the supply in the yard, 
where they had keen received in April. In order to show the 
best method of handling, these ties were redistributed into 
smaller lots or classes. Some were peeled at the time of 
cutting, others were allowed to season without removing the 
bark, and still others were subjected to various conditions of 
soaking. 
Seasoning. 

At the experimental treating yard all ties were piled in 
isolated groups, with tiers arranged on three different plans 
—7 by 7, 7 by 2, and 8 by 1. In the ordinary seasoning 
yard, where economy of space and labor require that the piles 
shall be close together and that there shall be about twenty 
tiers to each pile, the conditoins are wholly different. The 
circulation of the air is largely shut off from the interior 
piles, and the sun reaches only the ties in the upper tiers; 
hence it is important that an open pile be used. The 7 by 2 
pile proved the most satisfactory and has been adopted by 
the management of the treating plant. 

The rate of seasoning is influenced chiefly by the structure 
of the wood and by climatic conditions. A wood may be 
open-grained and porous, and thus permit rapid evaporation 
of the water in its cells, or it may be dense and impervious. 
In this first class are such quick-seasoning species as loblolly 
pine, western yellow pine, and arborvitae; in the second, hem- 
lock and tamarack. The close-grained structure of both of 
these greatly retard evaporation, and in hemlock especially 
there is a tendency to season only a thin and irregular sur- 
face layer, which thus forms a protective covering over the 
interior wood. Climatic conditions in the northern penin- 
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and the tamarack ties 39 pounds. The corresponding moist- 
ure contents are 6.6 pounds per cubic foot for hemlock and 
8.4 pounds for tamarack, or, in per cent of the dry weight, 
they are 27.5 per cent for both species. At the time the last 
weights were taken the hemlock ties were still seasoning at 
a low rate, while the weights of the tamarack ties were sta- 
tionary. Hence it is probable that, in time, the percentage of 
moisture in the hemlock ties would have fallen slightly below 
that of tamarack. On the other hand, tamarack loses by far 
the greatest amount of its moisture during the first three 
months of seasoning and soon reaches practically as low a 
moisture content as can ke attained by air drying. 
Treating. , 

Because of the many points on which information was de- 
sired and the comparatively limited supply of material avail- 
able it was impossible to work with only one variable at a 
time. However, in order to avoid confusion in presenting 
the conclusions excerpts have been made of all data which 
bear upon the point in question. 

The effect of air seasoning before treatment may be ex- 
pected to manifest itself in two general ways—first, in the 
amount of the preservative absorbed by the timber and, 
second, in the diffusion of the preservative throughout the 
interior of the wood. The diffusion may take place while 
the preservative is being injected, or through osmotic and 
capillary forces during the seasoning of the timber after 
treatment. These points will be considered separately. 

In July, 1905, two tramloads of mixed hemlock and tam- 
arack were included in a regular run at the treating plant. 
Tramload No. 1 was made up of ties from lot 1, which had 
been seasoned four months without removing the bark. 
Tramload No. 2 was composed of ties from lot 2, which had 
been soaked for six or eight weeks, and then seasoned for 
twelve months with the bark and for an_ additional 
two months after it had been removed. Each tie in the 
two loads was weighed before and after treating and again 
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at intervals of five hours, and five, forty-two, sixty-nine, and 
one hundred and sixty days after treatment . 

The results noted from this experiment were: 

(1) The wide variation and low average in the absorp- 
tion of the preservative by the ties in tramload No. 1. 

(2) The comparative uniformity and high average of the 
absorption of the preservative by the ties in tramload No. 2. 

(3) The great amount of water, in excess of that taken 
on during treatment, lost in subsequent seasoning of the 
ties in tramload No. 1 as compared with the ties in tram- 
load No. 2. 

(4) That the ties which gain least during treatment show 
the heaviest loss in the subsequent seasoning, thus giving evi- 
dence of their relatively greater moisture content before 
treatment. 

The conclusions drawn are that the moisture content of 
the timber has a strong influence on the amount of the pre- 
servative which the wood absorbs, and that before a satis- 
factory treatment can be secured the timber must be approxi- 
mately air dry. The weight per cubic foot which indicates 
that this condition has been approached varies with the 
species and the climatic conditions. However, it is clear 
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ture in the wood structure presents a mechanical resistance 
to the diffusion of the preservative. The analysis of: over 
100 ties to determine the diffusion of the preservative 
throughout the interior portions of the timber confirms this 
theory, proving that in general a given amount of the pre- 
servative is more equally distributed in the ties, which had 
been allowed to become air dry before treatment. 

With the exception of the comparatively small number of 
hemlock ties which are peeled in the woods, all ties for com- 
mercial treatment are brought to the treating plant before 
their bark has been removed. In this condition they are 
piled to season, and the bark is not taken off until they are 
ready for treatment. To peel the ties before seasoning in- 
volves an additional expense of about 2 cents per tie. In 
order to find out whether this expense is justified, a com- 
parison was made between peeled and unpeeled ties of both 
hemlock and tamarack. During the seasoning’ period it was 
found that the peeled hemlock ties lost moisture more rap- 
idly than those not peeled, and at the end of October weighed 
36.8 pounds per cubic foot as compared with 40.9 for the un- 
peeled ties. Peeled tamarack, on the other hand, was slight- 
ly heavier before treatment than were the unpeeled ties. 








Tie Storage Yard, C. & N. W. Escanaba Plant. 


that for a climate such as prevails in the northern part of 
the Lake States hemlock can readily be seasoned down to a 
weight of 40 pounds and tamarack down to 42 pounds per 
cubic foot within a year after cutting, and if properly handled, 
in four or five months, 

Diffusion of the Preservative. 

Although the success or failure of any treatment is meas- 
ured primarily by the amount of the preservative absorbed, 
a factor of scarcely less importance is the extent to which 
the preservative is diffused throughout the heartwood and 
sapwood in all portions of the timber. This is especially 
true in timbers in the form of cross-ties. 

The fact that it is the face of the tie which is subjected to 
spiking and rail-cutting makes it very important that this 
portion of the tie at least should receive a thorough impreg- 
nation with the preservative. The round sides of the tie 
are protected by a layer of porous sapwood which absorbs 
the liquid readily, and it often happens that these portions of 
the tie may be thoroughly saturated while the adjoining 
heartwood shows no absorption whatever. Hence it is that 
the absorption of the preservative, considered alone, is not 
a certain criterion of the success or failure of a particular 
treatment. It may happen that some ties have a greater 
Proportion of sapwood, or that the sapwood in some ties 
absorbs more of the preservative per cubic foot than in 
other ties. However, from the large number of analyses 
which have been made in connection with the present experi- 
Ment, it has been established that there is a close relation 
between the total amount of the absorption and the dif- 
fusion of the liquid throughout the interior of the tie. It is 
only natural to expect that under certain conditions the 
liquid diffuses more widely throughout the interior of the 
tie, and that this result can be brought about. more rapidly 
in thoroughly seasoned ties than in those in which: the: mois- 





In every instance the ties that were seasoned with the 
bark show an increased absorption over ties of the same 
class which had been peeled before seasoning. Despite the 
fact that in most cases the unpeeled ties have a_ slightly 
greater moisture content than the peeled ties, the experi- 
ment shows that the difference between the absorptive quali- 
ties of the two classes of timber is great enough to overcome 
the tendency of the drier wood to absorb the preservative 
more readily. 

The difference in the absorption for hemlock ties of the 
two classes varies from 0.8 of a pound per cubic foot to 6.6 
pounds, a total difference of nearly 6 pounds. This differ- 
ence is much wider than in the case of tamarack. Indeed, 
in tamarack it is so slight that it matters little whether 
or not these ties are peeled before seasoning. 

It is plain that the bark should be allowed to remain on 
the hemlock ties during seasoning. This is opposed to ex- 


perience with other species, and may be explained as due to. 


a casehardening, which takes place when the moist wood 
under the bark is suddenly exposed to the direct action of 
sun and wind. The shrinking and hardening of the fibers 
tends to form a comparatively impervious layer over the sur- 
face of the tie, which considerably retards the penetration 
of the preservative. 

Two results are to be drawn from these considerations: 

First. It is immaterial whether tamarack ties are peeled 
before or after seasoning. It has already been stated, how- 
ever, that to peel before seasoning necessitates extra ex- 
pense, and it is therefore recommended that the peeling of 
the ties be deferred until they are being prepared for treat- 
ment. 

Second. That all hemlock ties should be seasoned without 
removing the bark. 

With ties designed for treatment during the winter months 
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an exception to the above conclusions must be made. The 
low temperatures prevailing at that time cause the bark to 
adhere firmly to the wood, rendering its removal difficult 
and costly. Hence it is recommended that a sufficient num- 
ber of ties be peeled during the summer to afford a supply 
for winter use. 


Although these experimental runs failed to produce con- 
clusive data, they indicate that one hour’s steaming is too 
short and that three hours is too long. Therefore, the pres- 
ent custom of steaming for two hours should not be altered, 
and the pressure should be maintained as long as is war- 
ranted by the rate at which the solution is being absorbed. 
Steaming is decidedly more expensive than the application 
of pressure, and whenever possible the latter should be 
substituted for it. 


To permit of a fair comparison of the absorptive qualities 
of hemlock and tamarack, each contrasted run was chosen 
from material cut at the same time and seasoned in a similar 
manner. Both had reached as low a moisture content as 
was practicable, and both were subjected to the same steam- 
ing period. In every case tamarack absorbed the greater 
amount of the preservative, and at least after ordinary sea- 


and a correspondingly longer period of seasoning should 
be permitted after they have arrived at their destination. 

The common custom of distributing the treated ties on 
the ground along the right-of-way should be discouraged. 
In only a comparatively few cases do the treated ties become 
seasoned before they are unloaded along the track. There 
they are brought in direct contact with the moisture in the 
ground and seasoning is retarded. The form of pile best 
adapted for piling along the right-of-way is the triangular 
form. 

The advantages of this form of pile for treated ties along 
the right-of-way are: 

1. That the maximum rate of seasoning is secured. 

2. That no tie is brought in contact with the ground at 
more than one point. 

3. That only a comparatively few ties are required, thus 
permitting numerous piles along the right-of-way, with a 
consequent saving in the labor of carrying the ties from the 
pile to the track. 

Conclusion. 


It is improbable that a treatment will ever be secured for 
close-grained hemlock and tamarack which is comparable 











Retorts of the Escanaba Treating Plant. 


soning periods, is the more easily impregnated of the two 
species. This may be partially accounted for by the fact 
that due to their smaller size, tamarack ties as a rule have a 
greater proportion of sapwood. At any rate there is too 
little difference between the two species to necessitate sepa- 
rate methods of treatment although they should not be in- 
cluded in the same run except where their separation would 
involve extra labor and expense. 


Seasoning After Treatment. 


The principal objection to the use of a soluble salt such 
as zinc chloride in wood preservation lies in the tendency 
to leach out on subsequent exposure to moisture. When 
the wood is first treated, the cell cavities are filled with the 
water solution, which, if brought in contact with water in 
the soil, permits the salt to leach out with great rapidity. 
If, however, the treated wood is allowed to dry out, the 
salt is deposited on the cell walls and no leaching can take 
place as long as it remains in that condition. It is there- 
fore recommended that whenever possible the treated ties 
should be seasoned before they are placed in the track. 

The length of time required for the seasoning of treated 
ties must depend primarily upon the season of the year. 
Ties treated at Escanaba in the latter part of July, 1905, 
and piled in the yard lost 82 per cent of the water absorbed 
during the treatment in forty-two days, and in seventy days 
this percentage had increased to 95. If shipped in open cars 
spring and summer treated ties will partially season in tran- 
sit; but even at this season of the year they should be piled 
along the right-of-way for at least a month before being 
placed in the track. Ties shipped immediately after treat- 
ment in the late fall and winter lose little moisture en route, 





to that of the more porous species. In treating the less 
resistant wood with the antiseptic oil the principal objects 
are to secure a uniform penetration with as small amount 
as possible of the expensive preservative. But in the impreg- 
nation of hemlock and tamarack, especially with a salt solu- 
tion, the chief problem is to inject the greatest possible 
amount of the preservative into the timber, and secondarily 
to diffuse it throughout the interior of the wood. 

It should be borne in mind, however, that no matter how 
difficult the absorption of hemlock and tamarack may ap- 
pear in comparison with that of the porous species, the 
treatment of these timbers is by no means unsatisfactory 
and results in a decided economy to both railroads and the 
forest resources of the country. 

The following recommendations are based upon the re- 
sults of the experiment: 

1. The ties should be transported to the treating plant 
as early in the spring as possible and piled 7 by 2 to sea- 
son. 

2. No hemlock ties should be treated which weigh more 
than 40 pounds per cubic foot. 

3. No tamarack ties should be treated which weigh more 
than 42 pounds per cubic foot. 

4. Hemlock ties received at the yard before April and 
piled 7 by 2 will be in a condition to treat by the end of the 
following summer. If received much later, they should be 
held over to the summer of the following year. 

5. Tamarack ties received in the spring and piled 7 by 2 
will be in a condition to treat after three or four months. 

6. Though there need be no discrimination against rafted 
ties, soaking to assist in the subsequent seasoning and 
treating is not advisable. 
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7. The ties should not be peeled before seasoning, with 
the possible exception of those intended for treatment dur- 
ing the winter when peeling is impracticable. 

8. There should be sufficient room in the seasoning yard 
to hold a continuous supply of seasoned ties. 

9. It is preferable that hemlock and tamarack ties be 
treated in separate cylinder loads. 

10. For the treatment of air-seasoned hemlock and tama- 
rack two hours’ steam should be applied at 20 pounds pres- 
sure. During the impregnation with the preservative the 
pressure should be continued as long as is warranted by the 
rate of absorption. 

11. After treatment the ties should be allowed to season 
before being laid in the track, 


announcement of the location, the city of Harrisonburg opened 
a street leading from German street to the station. This pro- 
vides a continuous driveway from German street to the build- 
ing and out to West Market street. A commodious approach 
to the station is thus afforded, enhancing the civic attractive- 
ness. 


EXPERIMENTS WITH RED BEECH TIES. 


Since 1896 experiments with red beech for railway ties 
have been made in the neighborhood of Eberswalde by the 
Prussian ministry of agricutlure and forestry, in connection 
with the ministry of public works. The cargying out of 
these experiments was entrusted to the main station of the 





B. & O. Passenger Station at Harrisonburg, Va. 


12. Record should be kept of the length of service given 
by the treated ties. 


HARRISONBURG STATION, B. & O. R. R. e 

The handsome new passenger station of the Baltimore & Ohio 
Railroad at Harrisonburg, Va., is one of the most attractive in 
the Shenandoah Valley, thoroughly modern throughout, and in its 
construction the railway has spared no expense to make an im- 
posing addition to Harrisonburg. Harrisonburg is an important 
point on the Shenandoah division of the Baltimore & Ohio, 
and the new station is part of the general improvement which 
the management of the railroad has inaugurated on this section 
of the system. 

The new station is of brick construction, and has a red tile 
roof. It is 104 feet long by 28 feet at its widest part. Special 
stress was laid on the convenience of the patrons in providing 
for the interior arrangement of the building. The arrangement 
includes a general waiting-room for white persons, women’s 
retiring room and toilet, smoking room and men’s toilet, gen- 
eral waiting-room and toilets for colored men and women, and 
a spacious baggage room. Steam heat is installed throughout. 
A platform of vitrified brick, 325 feet in length, has been laid, 
210 feet of which is protected by a butterfly canopy umbrella 
shed. 

The location of the new station is just west of German street, 
between West Market and West Water streets. Upon the 





experimental section of the forestry department in con- 
nection with the railway authorities of the Stettin line; and 
later with the central railway office in Berlin. 

As regards the results of these experiments, and the les- 
sons to be learned therefrom, Professor Dr. Schwappach 
has published a report, a concise résumé of which is here 
given. 

(1) Sound soft-hearted beech wood, impregnated with 
tar oil containing creosote, is a very desirable material for 
railway ties; and on main lines should last at least 25 years. 

(2) Sound red-hearted beech wood may be used for ties 
without any apprehension, :f the area of the red heart does 
not amount to more than 25 per cent for the entire cross- 
section of the tie, and the heart of the log does not come 
near the outside of the tie. Ties with gray-dyed heart are 
to be rejected. 

(3) In selecting the wood care is to be taken that only 
sound wood is chosen for ties; rotten places, and especially 
at large branches, are to be avoided. 


(4) Especial attention must be given to thorough drying 
of the wood before impregnation. 


(5) In order to prevent splitting of the wood, the proper 
precautions must be taken at once after felling the tree. 
Letting the felled logs lie long in the sun in the early 
spring, which is often very dry, is especially to be avoided. 
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Within the last few years, says the Santa Fe Employes’ 
Magazine, the Santa Fe has constructed in southeastern 
Kansas a number of big reservoirs, thus remedying ‘what 
was a very serious situation. 

Prior to the building of these reservoirs a great deal of 
trouble was experienced with the water used in locomotives, 
and a heavy expense was incurred in hauling water by the 
trainload for use at the various stations. The construction 
of the reservoirs made it unnecessary to erect and maintain 
costly water treating plants, and now that section of the 
road is bountifully supplied with water considerably above 
the average for boiler purposes. 

Work on the reservoir two miles east of Welda was 
commenced on December 10, 1906, the undertaking being 
completed six months later, An earthen dam 830 feet in 
length was constructed, with a 16-foot crown and a 32-foot 
base, the inner face of the bank being covered with riprap. 
Two concrete spillways, each 115 feet in length, were con- 
structed together with a concrete intake. 

The source of water, supply at Welda is the Bradshaw 
Creek, the reservoir having a capacity of 126,100,000 gallons. 
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water to an average depth of 6.3 feet—has a capacity of 
132,000,000 gallons. 

Work on the Richmond reservoir was commenced on 
November 27, 1907, but, owing to a portion of the dam 
being washed away in June, 1908, it was not completed until 
January 1, 1909. It cost $41,320. The earthen dam, 992 
feet long, is 16 feet wide at the top and twice as wide at 
the base. The inner face is covered with riprap. There are 
two concrete spillways, each 104 feet long. 


Owing to the porous nature of the ground on which 
the reservoir was built, and the numerous deep sinks in it, 
fifty carloads of fine Arkansas River sand was spread over 
the flooded surface, and a trench was sunk to bed rock 
and filled with concrete in the center of the embankment, 
thus practically preventing any seepage whatever. 


Two miles south of the depot at Chanute a reservoir with 
a capacity of 160,000,000 gallons and costing $70,000 was 
completed on February 1, 1911, the work having been started 
on July 11, 1910. In building it was necessary to condemn 
a brickyard site and a portion of a refining plant and to 
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Richmond Reservoir Before Being Flooded, A. T. & S. F. 


The site comprises 132.4 acres, with over fifty acres flooded 
at high water, to an average depth of 5.8 feet. The water 
is pumped through a six-inch pipe to Welda, a total lift 
of 63 feet, and at Welda passes into a steel tank, 24 by 43 
feet. Ransom & Cook were the contractors for the grading, 
riprap and pipe line work, the Santa Fe doing the balance of 
the work. 

This reservoir cost $36,204. It has splendid grassy banks, 
and on it good fishing and boating is indulged in. The 
Country Club Association, composed of tailway men and 
including in its ranks mostly Santa Fe men, has set out 
trees along the banks and is building a clubhouse and other- 
wise improving the grounds. 

A few stations north of Welda is what is known as the 
Richmond reservoir, situated one mile west of Scipio station. 
The water is pumped over two miles through a six-inch pipe 
line to Richmond, the water being secured from 2.44 square 
miles of surface drainage, The capacity of the reservoir— 
which covers 105.5 acres, sixty acres being flooded at high 


move a section of track. This reservoir furnishes water for 
the roundhouse, shops and yards of Chanute, which is a 
division terminal. 

The supply of water is received from 3.75 square miles 
of drainage surface, mostly meadow land. There is an em- 
bankment of earth, 4,000 feet long, with a 16-foot crown 
and a 32-foot base, the inner face being riprapped. A 
concrete spillway, 280 feet in length, has been built in the 
solid rock. The site covers 151.4 acres, with the right to 
flood adjacent property. At high water eighty acres are 
flooded to an average depth of six feet. Ransom & Cook 
did the earthwork and riprapping. 

A fine reservoir, with a concrete dam, has been 
built at Edgerton, on the Emporia cutoff, which has solved 
the question there of giving a permanent water supply. 

All the work on these various reservoirs was done under 
the direction of J. M. Meade, engineer of the Eastern Lines, 
with N. M. Wells, division engineer, directly in charge 
of the three first described. 
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RECLAMATION OF TIDE LANDS. 
Continued from page 381. 
Influence of Draining Tide Marshes on Public Health. 

Along some parts of the coast of Long Island and New Jer- 
sey efforts have been made to drain the marsh lands as a means 
of ridding’ neighborhoods of mosquitoes, and have been partially 
successful; but without a general effort and the drainage of all 
the marshes in a certain locality the best results can not be se- 
cured. A most successful example of the effect of drainage on 
health conditions is to be seen in the drainage of the neck at 
Charleston, S. C. The city of Charleston is located on a tongue 
of land between the Ashley and Cooper rivers. This land was 
formerly infested with mosquitoes and was extremely malarious, 
This land has been thoroughly drained. The report of the 
sanitary and drainage commission of Charleston County, S. C., 
for 1905, speaking of the results, says: 

“When we took charge of this territory, ponds and morasses 
were everywhere. The Anapholes mosquito, the disseminator of 
malarial poison, was present by the millions. The public road 
was almost impassable in places, and the public ditches choked 
up and more or less filled with a stagnant water, and the whole 
country had the appearance of the utmost neglect, and there 
were but very few business enterprises with the exception of the 
fertilizer factories. Today there are no ponds, no morasses, the 


good—the larger the area the less the cost per acré to inclose 
it. This shows the importance of cooperation in this work. 
Where the marsh is held in small tracts, as is the case in many 
of. the New England and Middle Atlantic States, it can be em- 
banked at a much less cost per acre if the owners organize into 
districts as they do in some parts of Nova Scotia and New 
Brunswick. There they have dike laws for reclaiming and 
protecting tide marshes. The principle of these laws is very 
much like those of the drainage laws in some of our States, 
and_ under their operation much work has been done that could 
not have been accomplished by individual effort. Under the 
dike laws whole townships of the best agricultural lands have 
been created from worthless bogs and morasses. 

(2) The dikes should run parallel with the coast or stream, 
or else at right angles to it, and should have a wide berm or 
foreshore between the toe of the slope and the water’s edge. 
The action of the waves is less destructive when they strike the 
bank at right angles than when they strike it obliquely, and ‘they 
also do less damage where there is a wide berm in front of the 
dike. Experience shows that dikes which lie directly on the 
brink of the shore are much more liable to injury than those 
which lie farther in and have some land before them. In no 
case should the width of the berm be less than that of the 
base of the dike, and when the embankment is exposed to the 














Chanute Reservoir, A. T. & S. F. 


Anapholes has been banished, and an avenue 40 feet wide, with 
ditches on each side, has been built to Tennile Hill. A new 
town has been laid out and 100 homes are being erected in this 
town. New dwellings and new stores are to be seen on all 
sides.” : 
Best Methods of Reclamation. 

There are three things in the reclamation of salt marsh that 
require special attention and treatment. These are: 

(1) The method of protecting the land from overflow by tide 
waters. 

(2) The plan of internal drainage. 


(3) The treatment of the soil to rid it of the excess of salt. 


The usual, and probably the best means, of protecting a marsh 
from the overflow of the tide is an earthen embankment con- 
structed of the material found along the line of the work. The 
location, size, and character of this embankment are of the ut- 
most importance, as upon its efficiency and stability depend the 
success of the reclamation. Practically all the failures in re- 
claiming marshes in both this country and Europe have been 
due to the lack of proper precautions in the construction of em- 
bankments, 

Location of Dikes. 

In locating a dike there are many things to be considered: 

(1) The direction must be such that with the shortest line 
of dike the greatest possible 'area may be inclosed. An exam- 
ination of this princivle shows that the larger the area to be 
inclosed the less it will cost per acre to do the work. 

Marsh lands are frequently so situated that they do not re- 
quire embankments on all sides; yet this general rule holds 





action of the wind or waves it should be 100 feet or more in 
width, The distance from the shore must be determined in a 
great measure by the quality of the ground. It should be loca- 
ted far enough away from the stream or shore to be secure 
against undermining by caving. 

Height of Embankment. 

After locating the dike the height is the next important ele- 
ment to be considered. No one can tell with certainty to what 
point a storm tide at any point wili rise, but when observations 
extend over a long term of years the greatest height reached 
may be safely taken as the maximum that is likely to occur 
in the future. The height of the embankment should be at 
least 18 inches above this mark. This may seem excessive, but 
nothing less is absolutely safe. When the waves reach near 
to the top of the embankment and a strong wind prevails, much 
damage is likely to occur, and in case thev overtop the embank- 
ment the entire work may be greatly impaired or even destroyed. 

Causes of Failure. 

From a personal inspection in a number of places and the 
testimony of trustworthy people along the coast where the re- 
clamation of salt marsh has been carried on, the following ate 
noted as the chief causes of failure: 

(1) The inefficiency of the dikes because of poor construc- 
tion from a lack of knowledge as to how to do the work or a 
false economy practiced in the construction of the same. 

(2) The failure of the tide gates to keep out salt water and 
their lack of capacity to vent the accumulation of fresh water 
at low tide. 
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(3) The lack of proper care of the dikes after they are con- 
structed. 

In nearly 100 cases of failure investigated the reason assigned 
was that the “dike went out.” Upon a further examination in 
most cases it was easy to see why the dike went out. It was 
located too near the shore and was cut away by the action of 
the water; was too low and was overtopped by the waves; did 
not have sufficient cross section to withstand the pressure; was 
built on a poorly prepared base, or was destroyed by muskrats. 
While the embankment stood, the reclamation was a success and 
disaster only followed its giving way. It has been thoroughly 
demonstrated in many places that an earth embankment will 
stand if properly constructed, and there is little excuse for fail- 
ure. Nowhere is the old maxim “whatever is worth doing is 
worth doing well” more forcibly illustrated than in the building 
of a dike. Many persons have undertaken this work without 
knowledge as to how it should be done and have persisted in 
carrying on a practice that was radically wrong, while others 
have had but little confidence in the ultimate success of their 


In many places complaints are made of the ravages of musk- 
rats. It is stated that they burrow in the embankment and cause 
it to give way during periods of high tide. This trouble can be 
greatly lessened, if not entirely avoided, by keeping the embank- 
ment free from a rank growth of vegetation. It should. be 
mowed at least twice a year and the material cut at once re- 
moved. This will destroy the harbor for these animals, and the 
damage they do can be more readily detected and repaired. 

Where an embankment is constructed by a number of land- 
owners there seems to be a division of responsibility, and no 
one looks after it and it does not receive the care necessary for 
its protection and security. 

If instructions given in this report are closely followed as to 
the location, construction and care of the embankments there 
should be fewer failures in the future. 

It has been fully demonstrated by the .work done in Nova 
Scotia and along the Atlantic coast that many of our marine 
marshes can be reclaimed and made profitable for agriculture. 
Such being the fact, it is natural to inquire why so little progress 











Reservoir at Edgerton, A. T. & S. F. 


undertaking and have not been willing to put in sufficient funds 
to properly do the work. It has been their aim, if after a time 
the work proved profitable, to enlarge and strengthen the em- 
bankment, but this method can not be successfully carried out, 
because the earth while it is yet fresh, to withstand the action 
of the water, must be put up in the proper manner and of suffi- 
cient quantity. If the embankment is too low and is once over- 
topped by the waves it will practically be destroyed. If the cross 
section is too small or has steep slopes it will not withstand the 
action of the waves and will give way when most needed. 


Another reason for insufficient embankments having been con- 
structed is the lack of proper appliances for doing the work. 
It is only within recent years that dredges have been construct- 
ed suitable for this work and where it was put up by hand labor 
it was difficult, because of the water, to secure the necessary 
material near the work, and the cost of handling earth in that 
way made large and substantial embankments prohibitive in many 
places, but with the introduction of modern machinery this dif- 
ficulty is removed and large embankments can now be built at 
a less price per cubic yard than smaller ones. 


Another source of trouble has been the sluices. These have 
rarely ever been large enough to serve their purpose, and have 
been put in in such a way that many of them have failed at a 
critical time, flooding the meadows and thus destroying the work 
of many years. With the cheapness of concrete construction, 
permanent structures can now be made at a reasonable cost, 
and such structures of unquestioned capacity should be con- 
structed in all embankments made. If care is taken to secure 
a proper foundation such tide gates will be permanent and effi- 
cient. 


has been made in this work. There are many reasons why more 
work of this kind has not been done, among which are: 


(1) To do such work economically it must be carried on upon 
a large scale. This requires a considerable outlay of money or 
labor, or both, and the individual ownership of large areas of 
marsh land or cooperation among several small owners. This 
outlay must all be made and two or more years elapse before 
the marsh will yield any returns. American farmers and capi- 
talists prefer, as a rule, to work for results that come more 
quickly or to invest in securities that are convertible into cash 
on short notice. This lack of means has held back many per- 
sons who are fully aware of the fertility of the land and con- 
vinced of the great profit that would result from its reclama- 
tion, but the lack of sufficient funds, together with the knowl- 
edge of certain failures that have been made, has perhaps more 
than any other consideration held back the reclamation of large 
areas of recognized fertile lands. 


(2) In the New England and North Atlantic States nearly 
all the marsh is owned in small tracts in connection with the 
highlands, and it is extremely difficult to get the proprietors in- 
terested to unite in carrying out any comprehensive plan of im- 
provement. No one holds enough land or has sufficient interest 
to take the time and spend the money necessary to work up an 
organization for joint effort. This want of united action among 
the many owners of small tracts has been a great drawback to 
the improvement of the marshes along our coast. 


(3) Another serious hindrance has been the lack of proper 
tools with which to do the work. Because of the swampy con- 
ditions where the work is to be done and the amount of water 
encountered, it is both difficult and expensive to construct a large 
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embankment by hand labor. In many localities where the marsh 
is favorably located and could be reclaimed by a smal] amount 
of labor, the lack of information as to how banks should be built 
and experience in doing the work have held back many owners 
from reclaiming small tracts of very valuable.land. Education 
along this line of work, the improvement and development of 
machinery suitable for carrying it on, and the accumulation of 
capital available for projects of this kind will no doubt remove 
many of these hindrances and bring about improvement in this 
work. 

In order to encourage the development of these marine marsh- 
es, the Federal Government should be induced to cause a survey 
to be made to determine their area, character, and fitness for re- 
clamation and the probable cost of doing the work. Such an ex- 
amination would have a tendency to establish their commercial 
value and would be of inestimable benefit to both the ownets 
and the Government. 

Simple but equitable drainage laws should be enacted by each 
state having within its borders any considerable amount of salt 
marsh. Without such a law the progress of reclamation would 
be slow. It is not right that a few men, owning but a small por- 
tion of the marsh, should prevent its improvement and develop- 
ment by refusing to sell or aid in the cost of the work and yet 
reap the benefits when made by others. Such will, however, 
always be the case in the absence of just and equitable drainage 
laws. The drainage of the farms in Ohio, Indiana, Illinois, and 
Iowa would never have reached such a degree of perfection:as 
they have, had it not been for the efficient drainage laws enacted 
by the several states. In both Nova Scotia and New Brunswick, 
where diking is so extensively employed, they have complete 
statutes providing for their construction and maintenance, and 


no material progress need be expected in this country until we 
have such laws enacted. 

Since our eastern coast has become so thickly populated, any 
state has, under its police regulations, the power to declare this 
mosquito-breeding marsh a nuisance and a menace to the public 
health and compel their abatement, thereby bestowing upon the 
owners a blessing that they have so long and so persistently re- 
fused to accept. 

Any state law that would provide for the formation of a dis- 
trict comprising a marsh or series of marshes that could be re- 
claimed under one plan of improvement and trust the management 
of its affairs to a board of interested landowners, would bea step 
in the right direction. Such a law should clearly define the 
riparian rights of the’ owners and show the status of such im- 
provement in its relation to the navigation of streams on which 
such lands are located. It should also make provision for doing 
the reclamation work as a whole and provide for the issuance 
of bonds, to be a lien on the lands benefited, to raise money for 
paying for the work as it is done. These bonds should run for 
a long term of years at a low rate of interest and be paid in 
annual installments by a tax on the land reclaimed in the ratio 
that such lands are benefited by the improvement. Such a law 
would not work a hardship on the landowners and would en- 
able anyone having unimproved marsh to reclaim the same and 
pay the cost out of crops to be produced after the work is 
completed. To further encourage this work the several states 
should remit the state and county tax on lands thus reclaimed 
until the cost of improvement has been paid, as the benefit to 
the state from the increased population and products raised on 
the marshes will be of more value than the land itself in its 
present condition. 


Design of Eccentrically Loaded Concrete Members 
Reinforced on One Face Only 


By Charles H. Dutton, Member Boston Society of Civil Engineers. 


The following paper is intended to assist in the design of 
reinforced concrete structures which are stressed mainly in 
compression, but on account of the eccentricity of the result- 

- ant line of pressure, requite reinforcement on one side of the 
section only. There are many cases of this kind, such as 
retaining walls, subway arches, etc. The text-books in com- 
mon use give methods of designing symmetrically reinforced 
members under combined direct compression and flexure, but 
do not cover the case of reinforcement on one side only, and, 
while the exact solution of the case under consideration may 
be effected by means of a cubic equation, the process is very 
laborious compared to the use of a simple table and diagram. 


Let 

fs = fiber stress in the steel. 

fe = maximum stress in the concrete. 

Es = modulus of elasticity af the steel. 

Ee = modulus of elasticity of the concrete. 


Es 
a= — => 15. 
c 
d = distance from center of steel to compressive face of 
the concrete. 
b = breadth of the member. 


kd = distancé from the-compressive face of concrete to the 
neutral axis. 
N = the axial stress. 


e = distance from a point midway between the steel and 
the compressive face to line of the axial stress. 
p = the ratio of area of steel to that of concrete. 





*Presented before the Association of Engineering So- 
cieties. 





By the straight line theory— 


1—k (1) 
fs = nfe ——. 
k 
= parallel forces: 
: kd 
N + fsbdp = es feb. (2) 
Moments about the centroid of compression: 
d_ ka kd 
N e——+— =fsbdp d—— . (3) 
3 3 


2 
Solving equations (1), (2) and (3) simultaneously, since 
the member is in equilibrium— 
«(-)]- « 
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efed 

Since equation (a) is solved from a quadratic, it requires a 
plus sign before the radical. It is omitted, as it gives nega- 
tive vale of d. Equations (4) and (5) are for the numerical 
solution of the problem, the value of k being obtained from 
equation (1) by assuming values of fe and fs. 

As the numerical solution is somewhat laborious, the fol- 
lowing solution by means of a diagram will be found con- 
venient. 

Transposing equations (4) and (5) respectively: 

N _? (12m? (I—k)* p—12m (I —k)k*]+ ake 
cfd 6n (I—k) kp+k* (32k) 
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On the diagram te is the independent variable or abscissa; 


k 


, Genel 


3 


kork is the dependent variable or ordinate, and 


e 


p and — are constants. When computing the diagram from 
d 


k 


, eaters 


equation (5a) use k as the independent variable. 


are plotted instead of the values 


tau 


If the values of k 


of k, equation (5a) reduces to an equation of the first degree 
in k, and therefore plots as straight lines. Thus a single point 
N 


on the diagram represents four quantities, viz., — oe k, p 
efeb 


e 
and.—. The table represents k fe and fs. 
d 
If fe and fs are taken as constants, k becomes a constant, 
thereby much simplifying the problem. 
The diagram may be equally well applied in determining 
the stresses in a structure of known proportions, or in de- 
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be obtained by taking k from the diagram and using k and fe 
in the table. 
In the other case, namely, to design a. structure with defi- 


nite limiting stresses, we may calculate the value of —— and 


eTe 
may obtain k from the table to suit the value-of fe and fs. 


N e 
With pry and k, the diagram will show the value of —, from 
eTe 
which the necessary d may be obtained, and p, from which, 
knowing b and d, the area of steel may be determined. 

It is of course assumed in any case that the external forces 
are known. These are represented by the resultant thrust N 
and the eccentricity of the thrust e. That is to say, the 
moment may be made equal to Ne, and e determined by this 
means. In case the stresses are determined graphically, both 
the N and the e may be taken directly from the equilibrium 
polygon. 

N 





It is also possible to assume and d, and compute p 


efe 
and f; or vice versa. In the sneer ian the eccentricity has 
been denoted by e, the distance from a point midway between 
the steel and the compressive face, to the line of force, N, 
which is perhaps the most useful method in connection with 
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Diagram for the Design of Concrete Members, Reinforced on One Face Only. 


signing a structure to resist definite external forces without 
exceeding certain limiting stresses. In the former case, p 


e 

and re are known, and by locating the intersection of the 
. . . e 

straight diagonal line corresponding to — with the proper 
d 


curve for p, we read at once the value of of which f, 


x . efeb . 
is the only unknown quantity. Having obtained this, fs may 


the design of arches, as the value of e changes but slightly 
with varying values of d. 


It will of course be recognized that the above analysis is 
only one of several possible methods of reaching the desired 
solution and it may often be more convenient, when designing 
new work; to use some other. The question ‘as to which is 
more desirable depends upon the allowable method of varying 
the strength. If the thickness of the wall is determined in 


advance, d is practically determined and consequently e, by 
settling the amount of cover for the reinforcement and thus 
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locating the center between the reinforcement and the com- 
pression face, 


’ It may be, however, that we wish to leave the thickness to 
be determined later, and the distance from the resultant line 
of pressure to the face of the wall, rather than to the center, 
is the condition fixed by circumstances. A familiar instance 
of this is in the case of a wall, such as the spandrel wall of an 
arch carrying an overhanging sidewalk. Here a different 
diagram might be more convenient. 


Under other circumstances, it might be that the distance 
from the resultant préssure to the center of the reinforce- 
ment is determined in advance and that the location of the 
compression face is immaterial. Under these circumstances 


d 
the value e + — is the constant, and the formulas might be 
9 


~ 


d 
modified by substituting a value, as i— —, fore. This results 
9 


in simplifying the equations to some etxent, as several terms 
are canceled. It will be found, however, that a similar dia- 
gram will be the most convenient way of using these equa- 
tions. 

Generally speaking, however, it is possible to use the ac- 
companying diagram, as the thickness of the wall can gener- 
ally be assumed with sufficient accuracy, or obtained by one 
trial assumption. 





New Locomotive Terminal, Chicago & Alton, at 
Bloomington, III. 


The locomotive terminal facilities of the Chicago & Alton 
Railroad at Bloomington having become inadequate to 
handle the large number of locomotives required by the great 
increase of business during recent years, and more so as the 
size of the locomotives has increased proportionately with 
the business, the company authorized last year a consider- 
able enlargement of this terminal plant, and commissioned 
Westinghouse, Church, Kerr & Co. to design and build a 


circle of the building, which would be filled out by a total 
of 50 stalls, is thus almost completed. Its inside depth is 
100 ft., with an annular space about 65% ft. wide between 
the round house door posts and the turntable pit. The build- 
ing is of brick, with flat wooden roof supported on timber 
posts, and is divided into four sections by 13-in. fire walls. 
The floor throughout is of concrete. The rear walls between 
the main supporting pilasters are about 8% ins. thick and 








Ashpits and General View of Roundhouse, Bloomington, Ill., C. & A. R. R. 


new round house with a turntable, coaling station, water 
tanks and cranes, sand storage and drying house, and cinder 
pits. These new facilities are located upon land acquired for 
the purpose, immediately adjoining the former locomotive 
terminal on the west side of the present railway shop and 
terminal property. The soil was of good character for the 
most part, well suited for carrying the structures, so that 
the foundation work presented no difficulties. 


Round House. 

It is of interest to note that the new round house is the 
third one constructed at this terminal, each one having been 
considerably larger than its predecessor. 

The round house has 44 stalls (one of which is occupied 
by the boiler washing system), with a 100-ft. turntable. The 


rise to 4 ft. 3 ins. above the floor level; above this, all the 
remaining space in each bay between pilasters is given en- 
tirely to windows so that the interior is well lighted; and 
as the space between the pilasters is bridged by timber gird- 
ers supporting the roof, very little else besides windows can 
be injured in case a locomotive accidentally goes through 
the round house wall. The foundations throughout are plain 
concrete footing. 

The door posts are on 14% ft. centers, the doors being of 
the double swinging wooden type, about 17% ft. high, with 
5 ft. transoms above. 

The engine pits are 77 ft. long, the bottoms sloping from 
2% ft. depth at one end to 3-ft. at the other. Twelve pits, in 
two sections, are. intersected by driver drop pits; and five 
adjoining engine pits in one section are intersected by a 
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truck drop pit. All pits are of concrete construction, all 
side walls being 2 ft. 4 ins. thick to provide a jacking ledge. 
The forward end of each engine pit is arranged with a de- 
pression otitside of each track rail, 16 ins. wide and 11 ins. 
deep below the rail head, to permit the ready insertion of 
jacks under bumper beams of low-wheeled engines. The en- 
gine pits are fitted with hinged track rails where intersected 
by the truck and driver drop pits, and the latter are bridged 
with movable I-beams to support the hinged rails when swung 
around. The drop pits when not in use are covered over 
with steel trap doors. 

The building is heated by the indirect system, using hot 
air, which is supplied by two 180-in. engine-driven fans ca- 
pable of completely renewing the air in the building every 
18 mins. The two fans with their heating stacks are mounted 
in separate fan houses, about 24 ft. square, built as small addi- 
tions to the round house. The hot air is conducted from 
each fan by two main ducts formed of concrete below the 
floor, running each way from the fan house along the rear 
wall of the round house. Branch ducts of round tile dis- 
tribute the hot air from the main ducts to the engine pits; 
short branch ducts of sheet metal spaced two under each win- 
dow. also conduct hot air from the main duct to register 
openings in the rear wall 3 ft. 6 ins. above the floor. The 
largest of the main ducts is 47 ins. wide by 60 ins. deep at 
the fan. and delivers hot air to fifteen stalls, tapering to 22 
ins. wide and 24 ins. deep at the last stall. Heat is supplied 
to the fan pumps by live steam (no exhaust steam being 
available), from the power house, through a 6-in. main which 
also furnishes steam for the fan engines and the boiler 
washing pumps and to the steam blower connection at each 
stall for blowing up locomotive fires. 

Boiler Washing System. 

For saving heat and shortening the time that would other- 
wise be lost in locomotive boiler washing and placing washed 
boilers under steam again, a boiler washing system is pro- 
vided which is that covered by the patents of the National 
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View of National Boiler Washing Plant in Roundhouse, 


Boiler Washing Co., Railway Exchange Bldg., Chicago. 
Briefly, the operation consists in blowing off the locomotive 
boiler into a wash-out tank through a filter, the steam in the 
blow-off water being liberated by the reduction in pressure 
and used to heat the fresh make-up water while the latter is 
on its way into the filling tank, whence it is pumped as re- 
quired into boilers already cleaned, at a temperature of about 
180 degs. The filtered blow-off water is pumped from the 
wash-out tank as required for boiler washing, being mixed 
with as much fresh cold water as is needed to make the tem- 
perature convenient for handling. 









































jl en i 
ae os a PT eg ell __ Sewer f, 

=e eee = aor =e 
—————— : | “ n= 

Turn Table 
Lite a es foo! 
oe 
Lcokcueend 
———S— | <a 





"Mouse 
Soler l2!x100' 
Scrap Mir-+y een 


ae i Ti? Shap 
a 
> 
arte 
= ——— 
JEP £ 
N ~ —=—= 9 &, 
. & a 
iae= } 


General Layout of New Terminal, 














Ww 

WY 

ie ht 
\ i 
yf VA 
A New Additions Shown /eavy 
o 
if 
/ 


Cc. & A. R. R., Bloomington, III. 























October, 1911. 


ENGINEERING st 


AND MAINTENANCE OF WAY. 


The apparatus consists of a closed horizontal cylindrica 
tank 10 ft. in diameter by 20 ft. long for the filling water with 
a 14 in. x 10 in. x 12-in. duplex pump; a similar tank and pump 
being provided for the wash-out water; also an open heater, 
a filter, a sludge tank, and the necesary piping and valves. 
This apparatus fills the space ordinarily occupied by one 
stall in the round house, and has capacity for blowing off 
three, washing three, and filling three locomotives at one 
time. Separate pipe connections for blownig off, washing 
and filling are provided at each stall; also a cold water pipe 
connection for general service, floor washing and the like, 
and a compressed air service pipe, are provided at alternate 
stalls. There is also a separate fire line connected to the 
city water system, with sixteen 2-in. plugs distributed 
throughout the round house for fire protection. 

All service piping except the boiler blow-off pipes, which 





are of the 110-volt type, and the two lamps in each stall are 
in series on the 220-volt 2-wire distribution system, and are 
controlled by wall switches. Each stall is also provided 
with a convenient arrangement of wall brackets for attaching 
extension lamps and portable motors for tools. 

All wires for electric service are rubber covered and drawn 
into galvanized metal ducts of the Sherarduct type. For 
lighting the turntable and tracks outside the round house 
doors, four flaming are lamps are provided, mounted on wall 
bracket fixtures at suitable intervals on the front of the 
round house. 

Turntable. 

The 100 ft. table is of the deck type and electrically oper- 
ated. The turntable girders are about 7%4-ft. deep at the 
center, the center casting being supported on a reinforced 
concrete footing about 6 ft. 5 ins. deep and 15 ft. square at 





Roundhouse and Turntable, C. & A. R. R., Bloomington, Ill. 


run overhead to the water storage tank, is laid in trenches 
in the floor, with iron cover plates. This system of trenches 
includes a pipe tunnel about 4 ft. wide and 5 ft. deep, which 
follows a circular course at the front of the round house, 
just within the doors, lateral ducts radiating to the engine 
Stalls. 

The house is ventilated by 32 in. x 24-in. cast iron roof ven- 
tilators placed over every other stall. The smoke jacks are 
of asbestos, molded to form, and bolted together. The hoods 
are 10 ft. long, so as to permit of some movement of locomo- 
tives without removing the stacks from under the jack. 

Artificial illumination is provided by 250-watt tungsten 
lamps, two of which are suspended by short pipe fixtures from 
the roof directly over the spaces between stalls. The lamps 


the base, which is reinforced by 1-in. square rods. The ring 
wall is of plain concrete, éxtending 9 ft. 9% ins, below the 
top of the rail, and is 8 ft. 8 ins. wide across the base, and 
2 ft. wide at the top. The circle rail is spiked on wooden 
blocks embedded in concrete. The pit is drained by 8-in. tile 
drain leading to the sewage system. The turntable was con- 
structed by the Toledo Bridge & Crane Co. The turntable 
tractor was furnished by George P. Nichols & Bro., Chi- 
cago, and utilizes a 20 h. p. d. c. motor of the crane type, 
receiving current from wires carried by a 2-in. Sherarduct 
conduit laid under the bottom of the pit and coming out 
through the center. There is also provided. an electrically 
driven winch for pulling dead locomotives on and off the 
turntable. 
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Coaling Station. 

The locomotive coaling station is of the elevated bunker 
type, extending across the tracks and comprising a sub- 
stantial structure of steel and reinforced concrete. There 
are two receiving tracks, underneath which is a concrete pit 
about 35 ft. long, 20 ft. wide and 21 ft. deep, in which are 
located two receiving hoppers and crushers. Each crusher 
can discharge into either of two independent bucket eleva- 
tors, each of 80 tons capacity per hour, and with a total 
round trip bucket travel of 330 ft, which convey the coal 
from the crushers and distribute it through the bunker from 
which coal is conveyed to locomotive tenders by discharge 
spouts. One of the tracks under the coal bunker is used en- 
tirely to give ash cars access to and from the cinder pit. 
Locomotives can be coaled on four tracks, three passing 
through underneath and one beyond the end, of the bunker 
structure. There are six coal spouts altogether, two tracks 
having two each and the other two one each. 

This structure being on filled-in land, the concrete footings 
for the columns extend down about 20 ft., and the sides of 
the crusher pit are of heavy reinforced concrete construc- 


cased in concrete. The sides and roof of the superstructure 
above the coal bunker are covered with corrugated asbestos 
siding. The bunker is of the self-emptying type, with in- 
clined bottom section of reinforced concrete, and has a ca- 
pacity of about 525 tons. The coal crushers, conveying ma- 
chinery, and delivery spouts were furnished by the Exeter 
Machine Works. Each conveyor has its own separate 15 h. 
p. motor, and each crusher is operated by a 25 h. p. motor, 
all of the 220-volt enclosed d. c. type. The conveyor motors 
are situated in the top of the bunker structure, and are con- 
trolled from the crusher pit. The crusher motors are fitted 
with outside ventilating pipes. 

It should be noted that the coal handling machinery in this 
station is all in duplicate, and it will be shown below how it 
can be further relayed in emergencies by using the ash car 
loading apparatus at the cinder pits. 

Sand Storage. 

The dry sand supply is stored in three bins so arranged 
as to distribute to the four tracks, and with a capacity of 
about 7% cu. yds. storage for each track. Green sand is 











stored in a bin of about 400 cu. yds. capacity, located on | 
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two steam dryers, screened, and elevated by air pressure 
into dry sand storage bins arranged in the coal bunker struc- 
ture directly underneath the coal pocket, whence it is fed by 
spouts to the locomotive sand boxes as required. 

Water Supply. 

The general water service, not only for locomotive tanks, 
but for supplying the miscellaneous needs of the terminal, is 
taken from the rairoad company’s regular water supply sys- 
tem, which for the enlarged terminal has been supplemented 
by two new 100,000-gal. wooden storage tanks located near 
the center of the locomotive terminal yard, on a steel struc- 
ture 20 ft. high, the tanks themselves being 30 ft. in diameter 
and 20 ft. in height. From these tanks water is distributed 
to four 12-in. water cranes, two of which are located near 
the round house end of the terminal yard, and the other two 
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80 ft. span is provided, spanning both pits, from which is 
operated a grab bucket, which hoists the cinders from their 
dump pit and deposits them in cars upon the central track 
between the pits. The girders of the crane runway are 20 in. 
I-beams, supported on lattice columns at 20 ft. intervals, the 
columns resting on substantial concrete footing. The crane 
is electrically operated, with four motors, for travel, trolley, 
hoist and bucket opening respectively. The cinder pits are 
usually kept filled with water to a depth of 4 ft. or 5 ft. This 
equipment has also been successfully used for coaling loco- 
motives directly from loaded coal cars placed on the cinder 
track. 
Steam Supply. 


The steam needed for the round house equipment is sup- 
plied from the main power house by a 6-in. line about 760 





ah 





Interior of R 


at a point about 667 ft. toward the other end. The tanks 
and cranes are connected by an 18-in. continuous main. A 
supply is also carried into the round house for general service 
purposes. The tanks and water cranes were built by the U. 
S. Wind Engine & Pump Co. 

Cinder Pits. 

Two cinder pits are located in the four tracks which lead 
to the round house. Each pit serves two tracks, which are 
16 ft. betw¢en centers, the two pits being parallel and 48 ft. 
from center to center. Each pit is 200 ft. long and about 8% 
ft. deep, with sides and bottom of concrete. The outer rail 
of each track rests upon the concrete retaining wall of the 
pit. The inner rail is supported upon 18-in. I-beam stringers 
encased in concrete, and carried on concrete piers 10 ft. 
apart. The sides of each pit are sloped towards the center, 
causing the cinders to accumulate in the open space between 
the tracks. For loading these cinders a travelling crane of 





ton, Ill., C. & A. R. R. 


ft. long, placed underground in a conduit of 15-in. channel 
tile pipe, laid in 2-ft. lengths, split longitudinally. The lower 
half is laid first, and every 14 ft. a roller chair is placed on 
a concrete bed for carrying the pipe, the upper half of the 
tile conduit being placed after the pipe and its covering are 
in position. The steam pipe is covered first with a single 
thickness of 6-in. sectional 85 per cent. magnesia,.over which 
is another thickness of 8-in. sectional covering. The outside 
diameter of this covering is enough smaller than the interior 
diameter of the conduit to leave a sufficient runway under- 
neath the pipe to carry away water that may enter, and keep- 
ing it clear of the magnesia pipe covering, as both the pipe 
and conduit are gradually sloped to drain into the sewer 
system. Under the conduit was placed a 3-in. drain of or- 
dinary farm tile, connected to the same sewer. To provide 
means for taking care of the expansion, three long right- 
angle bends were introduced in the pipe line, located in spe- 
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Another View of Boiler Washing Apparatus. 


cially constructed manholes and with pipe anchors suitably 
located. At the lowest points of the system, traps were lo- 
cated for properly drawing of the water of condensation. 
Between the round house fan rooms the pipe is run in the 
main pipe tunnel and lateral branch system of trenching 
mentioned in the foregoing description of the round house 
equipment. Another steam line of 3-in. piping is laid in a 
similar manner between the boiler house and the sand dryer 
by way of the blacksmith shop, and is extended to the cinder 
pit tracks for the purpose of thawing out engines in the 
winter time. This line comprises over 1,000 ft. of pipe un- 
derground, and about 450 ft. through the blacksmith shop 
where it is suspended from the roof trusses. 


The precautions taken for protecting and draining the 
steam lines and conduit cannot fail to add materially to the 
life of the pipe and its covering. 


Administration. 


The work above described was designed and executed by 
Westinghouse, Church, Kerr & Co., as engineers and con- 
structors, working under the direction of the railway officials. 

Work was begun in the field in July 25, 1910. The cinder 
pit and one-half the round house went into operation Jan. 15. 
1911, and the remaining half of the round house upon Feb. 
10. The coaling station was ready for operation about 
April 1. 





Rear View of Mann Spreader Showing Strut Bracing of Wings. 


Mann Spreader with Both Spreading and Banking Wings Down for 
Service. 


ORE DOCKS AT CLEVELAND. 


The latest step in that remarkable development of trans- 
portation on the Great Lakes which has made them the larg- 
est freight route in the world, carrying nearly half the 
world’s output of iron, has recently been announced by the 
Pennsylvania R. R. Contracts have been let and work start- 
ed on a gigantic ore handling plant at Cleveland, Ohio. 


Between the three largest ore ports in the world—Cleve- 
land, Ashtabula, and Conneaut—there has been a keen riv- 
alry for some time, with one city ahead one year and anoth- 
er the next. Ashtabula received a push to the front when the 
Pennsylvania and Lake Shore roads spent $7,000,000 in im- 
proving its harbor, thereby doubling its capacity and making 
it accessible to vessels of the largest draft which had hither- 
to been unable to enter. 


By the opening of navigation in 1912, the time called for 
in the contract for the completion of the new unloader, 
Cleveland will have facilities for handling ore on a larger 
scale than has been attained up to the present time. The 
plant will be located on the lake front a short distance from 
the mouth of the Cuyahoga River. 


It is expected that this will handle two large carriers a 
day, or from 25,000 to 30,000 tons. Its four unloaders are 
to be equipped with 17-ton buckets. The largest in use at 
the present-:time hold 15 tons. The capacity of the weigh- 
ing larry will be 50 tons, which is 15 tons greater than that 
of any previously built, and that of the receiving hopper will 





Front View of Spreader with —_— Spreader Wings Down for Ser- 
vice. 
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be 65 tons. The motor equipment will be heavier and the 
speed of operation higher than on anything yet attempted. 
Provisions have been made not only for unloading the larg- 
est carriers now in existence, but also for those of greater 
width and draft that may be built in the future. 


In connection with this improvement an area of 43 acres 
is being reclaimed by filling in between the Government 
Harbor Line and the Shore. This will provide a frontage 
on the lake of about 2,000 feet. The work includes the con- 
struction of a reinforced concrete dock 1,000 feet in length; 
foundations for ore handling machinery; a 15 ton ore bridge; 
a power house of 2,200 kilo-watts capacity; a haulage sys- 
tem for handling cars under the machines; a yard develop- 
ment for loaded and empty cars, and an undergrade cross- 
ing of the Lake Shore and Michigan Southern Railway. 





The Mann Spreader with All Wings Folded. 


THE MANN SPREADER. 

The machine shown in the accompanying illustrations is 
one of the most interesting in design of any yet built which 
have to do with the construction or maintenance of way 
departments of American railways. Its size, capacity, in- 


tricacy and yet simplicity of operation merits this interest. 
The Mann spreader, illustrated in several positions, is in 
reality a bank shaper, bank builder, ballast spreader, grade 
elevator, ditcher, and flanger, all in one. 
The machine in question was built and has gone into opera- 
tion on the lines of the Atchison, Topeka & Santa Fe, which 
road has previously operated two machines of the same 


type. The Isthmian Canal Commission has successfully op- 
erated twenty-three Mann spreaders of different design for 
several years. 

The first impression gained after superficial examination 
of the machine is one of extreme massiveness of construction 
and strength of parts. The weight of the wings would seem 


' to make them unwieldy and their handlig a difficult proposi- 


tion. All doubt, however, is at once dispelled after witness- 
ing the machine in operation. 

Each part is moved instantaneously at the will of the op- 
erator in the cab who has within convenient reach an air 
cock for each wing and for the ingathering plows. 


An air reservoir of large capacity is located on the ma- 
chine and is charged from the engine through the train 





Mann Spreader With wees Down and Banking Wing 
olde 


line pipes. A cylinder of sufficient capacity is provided for 
each movement of the different parts of the machine and 
all motion is controlled from the operator’s platform. 

The car is of very heavy construction built to conform 
in every way to M. C. B. specifications. All strains are 
taken care of by reinforced bracing in the frames. 

Attention is called to the system of strut bracing which 
is clearly shown in the rear view. These struts are placed 
in pairs one over the other in the same vertical planes. They 
are made telescopic and allow of the wings folding flat 
against the frame. The struts are on 16-in. centers and are 
made of 3%-in. extra heavy pipe and 3%-in. cold rolled 





End View of Greensburg Station, Pennsyivania R. R. 
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steel. The result is a perfectly solid bracing with entire 
freedom of movement in folding. 

A machine of this kind is found most useful, and is kept 
almost constantly in operation on,the different classes of 
roadbed maintenance or construction work which it is cap- 
able of performing. It has been stated that in the grading 
and reshaping of roadbeds its performance: is more than 
equal to the efforts of six to eight hundred men. A few of 
the more important dimensions and weights are as follows: 
Length over all 
Spread of main wings, adjustable to 
Spread of banking wings, adjustable to ............... 20 ft. 
Height of main wings, adjustable 1 ft. above to 2 ft. below rail 
Height of bank shaper wings, adjustable slope to 11 ins. be- 

low rail. 
Total -wemht of machine 256600. ees 950,000 Ibs. 

The machine is made and sold by the Mann-McCann Co., 
Fisher Bldg., Chicago, Tll. ; 


RUSTING OF STEEL IN CONCRETE. 

The report of the science standing committee on the 
“Rusting of Steel Inside a Concrete Covering,” which was 
presented at a recent meeting of the British Concrete In- 
stitute, stated that a circular was issued in 1909 by the Con- 
crete Institute asking for observations on the question 
whether rusting of steel takes place when covered by con- 
crete, and was sent to 1,000 engineers and others engaged in 
concrete construction. 

Only 111 replies were received. Forty-seven contained 
results of definite observations, in which 26 cases of rusting 
had come under notice, and in 43 cases no rusting had been 
found, 

As a result of these investigations the committee has ar- 
rived at the following conclusions: Reinforced concrete 
is as durable as plain concrete in any situation provided 
that certain precautions are taken in construction. 

The cement, sand, stone, etc, must be of good quality, 


_and must be carefully and thoroughly mixed and scientifical- 
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Crossover With Different Numbered Frogs. 


CROSSOVER WITH FROGS OF DIFFERENT 
‘ NUMBER. 

Herewith is given the solution of a problem of a cross- 
over between parallel tangents using unlike frogs (as, for 
instance, a No. 8 and a No. 10) with a simple curve between 
them. : 

The frog numbers and angles are known, as is also the 
distance between and gage of track. The triangle X Y Z 
must be isosceles in order to make the tangent distances 
X Y and Y Z equal, and these must be equal if a simple 
curve of minimum degree is used. The angle of intersection 
of the two frog lines is (b-a), Since the frogs lay in parallel 
tracks (b-a) is the exterior angle of the isosceles triangle, 
and either of the opposite interior angles is equal to one- 

b-a 





half of the exterior or Adding the frog number we 


9 


have as the angle between the main line and the long chord 

b-a b+a 

<tetenins + 2s 

2 2 

The values of Y are equal to one-half g X sin frog angle. 
Subtracting values of Y gives the distance between frog 
points along main track. Before reducing by these quantities 
we have the distance (parallel to track) between the inter- 
section of center lines. 

The intersection angle is (b-a). The tangent distance 
should be made so that the P. C. will start at the heel of the 
longest heeled frog (or back of the heel if desired). 





ly proportioned, so as to be practically waterproof and air- 
proof. The mixture must be fairly wet and must be well 
punned into position to minimize voids. The aggregate 
should be as nonporous as possible, and no aggregate known 
to have a chemical action on steel should be used. The 
aggregate should all pass through a 34-inch mesh. The con- 
crete covering should never be less than %-in., and with 
round or square bars the covering should not be less than 
the diameter of the bar. In structures exposed to the ac- 
tion of water or damp air the thickness of covering should 
be increased at least 50 per cent, or the size of the aggre- 
gate should be reduced so as to ensure a dense skin. Struc- 
tures exposed to very severe conditions should have the 
concrete covered with some imprevious coating. 


The New York Central is in the market for 1,500 tons of 
bridge steel for the bridge at Oswego, N. Y. 

The Delaware & Hudson is reported in the market for 
500 tons of rails. 

The Pennsylvania has ordered 5,000 tons of structural 
steel from the Fort Pitt Bridge Co. 

The United Coal Mining Co., Terre Haute, Ind., is in 
the market for a quantity of light rails for immediate ship- 
ment. 

The Hagerstown & Clearspring, Hagerstown, Md., has 
placed an order for 1,200 tons of rails with the Maryland 
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Greensburg Passenger Station, Pennsylvania R. R. 


The passenger stition of the Pennsylvania R. R. at Greens- 
burg, Pa., is situated at Harrison avenue on the south side of 
the tracks. 

The present grade crossing at Harrison avenue has been aban- 
doned and in place of this crossing an undergrade bridge has 
been provided at Brushton avenue; a combined passenger and 
baggage tunnel has been built under the tracks at Harrison 
avenue which can be used by both pedestrians crossing under the 
tracks and for passengers to and from the Island platforms. 

The station is designed in the Elizabethan style of archi- 
tecture, constructed of brick with terra cotta ornamentation. The 
roof is covered with green slate. A clock tower seventy-one 
feet high has been built at the southeast corner of the building; 
the clock dials, four in number, are 5 ft. 6 in. in diameter and 
their height from the ground and the method of illumination 
will enable the numerals to be clearly read at a very great dis- 
tance. A porte-cochere has been built over the driveway at the 
south entrance to the station. 


ERA LE OP LLM PLETE SR AEE TOE titer ae 


The women’s retiring room is finished in quartered oak, the 
walls are wainscoted. The toilet rooms are finished in marble, 
the floors are laid with Terrazza marble floor tile, the walls 
are wainscoted with marble and Italian marble partitions are 
used throughout. The emigrants’ waiting room and emigrants’ 
toilets are finished in oak, the floors are laid in cement and the 
walls are wainscoted with tile wainscoting. 

Between the main station building and the retaining wall sup- 
porting the elevated tracks, is a passenger lobby 140 ft. long 
and 13 ft. wide. Leading. directly from the lobby is the entrance 
to the passenger tunnel. The space between the station building 
and the baggage and express building will be used as an en- 
trance to the tunnels and will be paved with cement and roofed 
over. 

The east and west bound platforms at the track level are 
what is known as Island platforms with local and express tracks 
on each side; each platform will be 730 ft. long and about 30 ft. 
average width, paved with vitrified paving brick with cement 





New Passenger Station at Greensburg, Pa., Pennsylvania R. R. 


The interior of the station is designed in the Elizabethan style 
of architecture throughout and is divided into the main waiting 
room, women’s retiring room, ticket office, Union News Co. 
room, men’s and women’s toilet rooms, and emigrants’ room. 

Special accommodations have been provided for emigrants 
using Greensburg Station as a transfer point between the main 
line and the Southwest Branch region, so that this class of 
travel may be segregated. 

The main waiting room is finished in quartered oak through- 
out, the walls are wainscoted 5 ft. high and the floors are laid 
with terrazza marble tile; the roof is supported by ornamental 
wooden trusses, the clear height of ceiling being 28 ft. from the 
floor to the ridge of roof. The walls are plastered above the 
wainscoting with sand finished plaster, and painted in light buff 
tints. 





curbs. The westbound shelter will be 560 ft. long and the east- 
bound shelter 460 ft. long. There will be two waiting rooms 
on the east and west bound platforms, each 60 ft. long and 10 ft. 
wide, 





The Delaware, Lackawanna & Western is in the market 
for 650 tons of iron for its shops at Scranton, Pa. 

The Missouri Pacific has ordered 1,800 tons of rails for 
use on the St. Louis, Iron Mountain & Southern. 


The Southern has ordered 2,100 tons of rails from the 
Tennessee Coal, Iron & R. R. Co., and has divided 3,000 ad- 
ditional tons among other makers. 
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RAILWAY SIGNAL ASSOCIATION. 

The annual meeting of the Railway Signal Association 
was held in Colorado Springs, October 10, 11 and 12. Great 
interest is being manifested in the work of the Association, 
and a large number attended the meeting. The following 
committees reported: 

Committee No. II—Mechanical Interlocking. 

Committee No. I1I—Power Interlocking. 

Committee No. IV—Automatic Block. 

Committee No. X—Electric Signaling for Electric Railways. 

Committee No. XI—Manual. 

Special Committee—Promotion of Signaling Education. 

Committee No. I—Signaling Practice and Standards. 

Committee No. VI—Automatic Stops and Cab Signals. 

Committee No. VII—Subjects and Definitions. 

Special Committee—Storage Battery. 

Special Committee—Recording Signal Failures. 

Committee No. IX—Wires and Cables. 

Committee No. XII—Contracts. 

A report of the meeting will appear in a later issue. 


THE CONTROLLING TOWER AT HAMBURG CHIEF 
STATION.* 

An article was published in the “Zeitung des Vereins” of 
1910 entitled: “The Controlling Tower at Larger Stations,” 
which describes an arrangement that the author considers of 
much importance as regards the proper operation of an un- 
usually large amount of traffic at large passenger stations. 
As towers for the centralized control of the traffic at large 
stations exist at very few places and hence are not generally 
known, it may be of interest to describe such a controlling 
tower which has already existed for some considerable time, 
so that it is possible to form an opinion as to the merits 
of this system. 

A controlling tower has been in existence at the Hamburg 
chief station for the past year and a half. As the necessity 
for it and its system of operation arose from the needs 
of the actual traffic, we will give a short account of its de- 
velopment. There are great difficulties at the Hamburg 
chief station in the proper operation of the traffic and the 
regular working of the trains; these difficulties arise from the 
frequency of the trains, the heavy nature of the traffic and 
the many shunting operations in connection with mail cars 
which hamper the regular running of the trains. In order to 
overcome these difficulties as much as possible by suitable 
organization, one of the three signal towers was given the 
chief command. The intention was that the head in charge 
of this signal tower should, in the interests of the proper 
operation of the traffic, issue the necessary orders to the 
other towers and platforms, particularly for any changes in 
the regular working of the station, any regulation of the 
sequence of the trains; this is the usual practice in those 
cases in which there is such a chief tower. As long as it 
was a question of the ordinary amount of traffic, this system 
worked very well. Troubles and difficulties, which it was 
desirable to remove, however, arose whenever unusual events 
happened such as break-downs, derailments and snow drifts; 
also whenever there was a very heavy passenger traffic, as 
on holidays and on Sundays in summer. The head of the 
chief signal tower, just when he was expected to make suit- 
able arrangements for the proper operation of the whole 
traffic was already fully occupied by his duties in his own 
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tower, already complicated and increased by the existing 
irregularities, and he was unable to keep himself continually 
informed about the state of affairs at the other towers, and 
to act accordingly. It was therefore proposed that when 
there was an exceptional amount of traffic, a special well- 
trained station official should be sent into the chief signal 
tower in order to control the whole of the traffic. This sys- 
tem was, however, given up because it was found that a 
signal tower was not a suitable place for such a purpose. 
From such a place it was possible to obtain a view only of 
the block section in the immediate neighborhood and. its 
tracks and signals, Continual telephonic communication was 
necessary in order to know what was happening on the other 
block sections, and in this way much time was lost. The 
ordinary work of the signal tower already made considerable 
demand on the telephonic equipment of the tower. The 
official who was to manage the traffic was disturbed and 
had his attention distracted by the speaking and calling to 
each other of the signalmen. It was therefore decided to 
retain the system of a chief tower only in the case of the 
ordinary regular working, and to establish a special con- 
trolling tower for use under extraordinary conditions. The 
experience acquired during past working was taken as basis, 
and the following principles were laid down: (1) A spe- 
cial room must be provided for the controlling place, and 
only used for that purpose. It must be in such a position 
that the official in charge cannot be disturbed by the public 
or by other employes. (2) The place must command a view 
of as much of the station as possible, for it is possible to 
obtain a quick grasp of the state of affairs and of their 
progress only if a good view of them can be obtained; much 
time is lost if inquiries have to be made by telephone. It 
is espécially necessary that all the station platforms should 
be visible. (3) The official in charge must have direct tele- 
phonic communication with all the important points of the 
station and also with the important stations in the neighbor- 
hood. (4) The controlling tower need not always be oc- 
cupied. It is only occupied and used when special conditions 
make it necessary, and then by the station master on duty 
who is specially qualified for this post by his official posi- 
tion and by his knowledge of the whole station. 

The controlling tower at the Hamburg chief station is 
at the glass apron at the south end of the main hall. The 
floor-space of the tower has an area of 9 ft. 10 ins.; the 
floor-level is 43 ft. 8 ins. above rail-level. The walls of 
the tower consist of clear glass plates; one wall is formed 
by the glass apron itself. The position of the tower is such 
that it commands a good view over all that part of the sta- 
tion which is comprised within the main hall in which all the 
passenger and service platforms are located, and through 
the glass apron over the south and east approaches of the 
station and the block sections located there, as well as the 
signal towers; also over the mail sidings and switches, be- 
tween these two towers, the tracks connecting the chief sta- 
tion with its locomotive and carriage sheds, the switches and 
tracks at the entrance to these sheds, and over part of the 
four-track section to the Hamburg port station. As regards 
the tracks and sidings of the chief station itself, there is 
only the block section at the north end of the station which 
cannot be seen, as the station building which is at right angles 
to the track limits the view in that direction. All signals 
except the home signals of the last-named section can be 
seen from the controlling tower or at least an optical dupli- 
cating signal shows how they stand. The controlling tower 
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is equipped with a telephone and an intercommunication 
switch by which it can be placed in direct communication 
with every platform and every signal tower; with the sta- 
tion office, the inquiry office and the telephone office. 
Through the telephone office communication can be otbained 
with the other telephone call-boxes in the chief station and 
also with the chief neighboring stations without further 
switching. The loud-speaking telephone is on a cord 9 ft. 
10 ins. long, so that it is possible to use the telephone from 
any point in the room; this has proved very satisfactory 
for the prompt answering of questions which make it neces- 
sary to look up something. All the service time-tables and 
particulars are in the controlling tower, including the graphic 
time-tables of the neighboring sections, the special station 
orders for the period in question (preferably in a graphic 
form), the orders concerning the marshaling of the trains, 
and particulars of the locomotive and train men available. 


The controlling tower is only occupied when greater irreg- 
ularities occur or are likely to occur, and it consequent- 
ly seems advisable in the interests of regular work- 
ing to manage the whole train service from one 
point. It is only occupied in case of accidents, de- 
railments, snow drifts, break-downs in operating the elec- 
tric line Blankenese-Ohlsdorf and similar unusual events, 
making it necessary to take special measures such as the 
organization of a provisional service, or the diversion of the 
traffic; also if there is a very heavy passenger traffic, as on 
special holidays, on Sundays in summer, at the beginning 
and end of the summer holidays, and on other special oc- 
casions. The official in charge has to decide whether and 
for how long the controlling tower is to be occupied. Orders 
are issued beforehand that it is to be occupied either con- 
tinuously or during certain hours. 


As soon as it is occupied the occupier notifies all the sig- 
nal towers, platforms and offices. The termination of the 
occupation is notified just as widely. 


The experience gained in course of time led to additions 
to the duties originally entrusted to the official in charge of 
the controlling tower; they are now as follows: 

(1) He has to watch the whole train service in order 
that the station installations may be utilized to their fullest 
capacity; he has to regulate them by deciding when any 
alterations in the regular working are to be made; what 
tracks are to be used in such cases for the trains; which of 
several trains which interfere with each other is to run 
first; and whether and when any alteration is to be made 
in the sequence of the trains. In order to enable the con- 
trolling tower to do this, it receives advices from the telegraph 
offices, from the signal towers and if necessary also from the 
suburban stations, and is informed by telephone of the late- 
ness of any trains, or of any other relevant circumstances. 

(2) He has whenever it is necessary for the proper main- 
tenance of the train service, to decide whether any altera- 
tions are to be made in conducting the shunting operations 
on the main lines and if so, what and when. 

(3) He has to look after the marshaling and if neces- 
sary the preliminary heating of extra cars; if it appears prob- 
able or certain that the trains will have to be of greater 
length, he has to take the measures necessary for preventing 
any lateness of the trains arising from their greater weight. 

(4) He has to make preparations for.running special trains 
which may be made necessary either by the amount of traffic 
or by any disturbances in the regular service, and has to 
decide which train and which locomotive are to be used, and 
what men are to be employed on them. 

(5) He has to arrange the locomotive’ service, if altera- 
tions are made necessary in the ordinary service by the 
break-down of any locomotives or by changes in the trains. 
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(6) He has to arrange the work of the men when any 
extra work has to be done, or if they cannot work in their 
regular shifts. 


(7) He has to provide for any requirements of the sub- 
urban stations as regards the supply of trains and locomo- 
tives with the necessary staff for the return of Sunday excur- 
sionists. 

(8) When the staff has an unusual amount of work to do, 
he has to see that employes are present wherever necessary. 


(9) He has to draw the attention of the employes to any 
peculiarities in the running of the trains, in the arrange- 
ments for the passengers, in the carrying out of the switch- 
ing, operating, etc.; he has to supervise the men and see that 
the work is done; he has to remedy any deficiencies or ir- 
regularities at once. 

(10) He has to answer all inquiries from the signal tower, 
platforms and other station offices, on the subject of traffic 
and train operation. 

The controlling tower at the Hamburg chief station has 
given satisfaction in every way during the one and a half 
years of its existence. It must be admtited that the duties 
which the official in charge of the controlling tower has to 
attend to, are rather extensive, and only well-trained officials 
are capable of carrying them out. On the other hand, the 
official benefits by the suitable location and arrangement. of 
the tower. As he can see everything with his own eyes, can 
watch the train movements and the switching operations, 
can see to what extent passengers crowd the platforms, and 
is always in a position to be able to issue suitable orders. As 
he uses the telephone himself, misunderstandings in conse- 
quence of wrong transcription are excluded and time is saved. 
He has all the papers, etc., ready to hand, so that he can 
at once turn up anything in case of doubt. Every employe 
knows where he has to apply in order to obtain correct in- 
formation. It is also of importance to the other points and 
neighboring stations that there is a given point at the chief 
station with which they can make arrangements without 
loss of time and can come to an understanding, It has been 
found that this system of a controlling tower results in a 
better utilization of the station installations and greater 
efficiency. There has been no lack of special occasions when 
the practical merits of the system could be gauged. We 
need only mention the German national shooting competition 
held at Hamburg in 1909, the agricultural exhibition in June, 
1910, and quite recently when the natural gas caught fire 
in Neuengamme. It has always been found that the con- 
trolling tower contributed much to the proper operation of 
a very heavy passenger traffic. 

The question as to whether it would be advisable to install 
such a tower at every large station, and whether general prin- 
ciples can be laid down as to its arrangement cannot be 
decided off hand. The necessity of such a controlling tower 
will always depend on the whole arrangement of the station 
and on its peculiar features, as well as on any failure of the 
chief tower system, if such exists. The work and the func- 
tions of the controlling tower will always have to be suited 
to the individual traffic of the station concerned, as well as 
on the location and arrangement of the cabin itself. 


The Boston & Maine has ordered 600 tons of bridge steel 
from the Boston Bridge Company. 


The Baltimore & Ohio has placed an order with the Car- 
negie Steel Co. for the rolling of 6,500 tons of standard 
steel rails. The rails are to be used in improvement work 
to be done early in the spring, and it is said the order will 
shortly be followed by an even larger one from this road. 
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Roadmasters and Maintenance of Way Convention 


The twenty-ninth annual convention of the Roadmasters’ 
and Maintenance of Way Association was held in St. Louis 
Sept. 12-16 at the Southern hotel. The opening session was 
called to order at 11:00 a. m., Sept. 12, with President T. 
Thompson, roadmaster of the Atchison, Topeka & Santa 
Fe, in the chair. Addresses of welcome were made by the 
mayor of the city and by President B. F. Bush of the Mis- 
souri Pacific. 

Mr. Thompson, who opened the meeting, said in part: 
“Our purpose in assembling here is to educate ourselves 
by exchanging ideas and discussing methods of track main- 
tenance. In order to obtain the greatest benefit from the 
meetings it is necessary that the members take an active 
part in the discussions. Roadmasters should keep in touch 
with new devices and methods tending to put track mainte- 
nance on a higher plane. Standards gotten out by the 
railways should be studied and closely adhered to. This 
convention not only benefits the individual members, but 





A. M. Clough, President. 


the secretary and were voted in unanimously. A number of 

additional new members joined during the progress of the 

convention. The attendance was about ninety, with about 

half as many guests. Following the acceptance of the new 

members, the committee reports. were taken up. 
Manganese Frogs and Crossings. 

This committee based their report on extensive personal 
experience with manganese steel frogs and crossings in use 
on the various railways in and near Chicago. Their report 
was as follows: We find at points where manganese has 
been in use for a number of years, as far as we have seen 
and have been able to obtain information that manganese 
frogs and crossings have proven a success. The mainte- 
nance of such frogs and crossings has been greatly reduced 
by eliminating cost of bolts which are ordinarily used in 
the bessemer rail frogs and crossings. Another advantage 
is a big saving in frog and crossing timbers which are 
ordinarily ruined, due to re-spiking and rail cutting. 





T. F. Donahoe, First Vice-President. M. H. Connolly, Second Vice-President. 


Officers of the Roadmasters’ and Maintenance of Way Association. 


also the railways, which receive the fruits of our efforts 
in increased efficiency in the track department.” 

B. F. Bush, president of the Missouri Pacific, in his ad- 
dress said: “The maintenance of way department is usual- 
ly the first to feel the effects of retrenchment and curtail- 
ment of expenses. Difficulties are encountered by the road- 
masters during times of business prosperity, but these are 
greatly increased when the work has to be accomplished 
with short appropriations and reduced forces. However, 
it is not only among the roadmasters that curtailment is 
felt, but all through the engineering and operating depart- 
ments. The roadmasters and maintenance employes have a 
great duty to perform at the present time in getting in 
touch with farmers or others who are patrons or possible 
patrons of the road. By cultivating a friendly relationship 
with these people, much may be done towards counter- 
acting the present antipathy toward the railways.” 

Secretary W. E. Emery read letters from a number of 
general managers who expressed their willingness or desire 
that roadmasters attend the convention wherever possible. 
The names of eighty-one new members were then read by 


One of your committee had installed two No. 10, 85- 
pound manganese frogs which have been in service under 
the heaviest kind of traffic on switching leads since Dec. 8, 
1908. One of these frogs is still in the track and will wear 
another year. The other frog was removed Feb. 1, 1911, 
on account of the toe and heel of the bessemer rail being 
flange worn. The manganese part of the frog is still in 
good condition and would wear out another set of rails. 


Where these frogs are in use the traffic is of the heaviest 
kind,—continuous switching night and day. The longest 
service obtained from the ordinary bessemer rail frog was 
30 days. In the same time that the manganese frog has 
been in the track it would have worn out 26 bessemer rail 
frogs, each costing about $29.00, while the cost of the man- 
ganese frog was about $94.00. In addition to this there 
was no cost of maintaining the manganese frogs up to date. 


We recommend the extensive use of solid boltless man- 
ganese frogs and crossings for heavy switching leads and 
other places where traffic is heavy and also for crossings 
for high speed main line tracks. 
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Committee: M. Burke (C. M. & St. P.), chairman; J. J. 
Duffy (C. & I. W.), T. Thompson (A. T. & S. F.) 

Mr. Burke added that since the report was written up 
one of the above-mentioned frogs had been in use an additional 
seven months, making 33.months in all. 


In discussing the paper Mr. Clough said that the N. Y. C. 
& H. R. R. R. were using a number of manganese frogs on 
side tracks but that they were not yet ready to trust them 
in main lines under heavy traffic. Mr. Clough expressed a 
desire to hear from members who had frogs under main 
line traffic, and said that he hoped the convention would 
find it safe to recommend their use for such conditions, as 
he believed that great economy would result. 

Mr. Grills (Grand Trunk) gave an instance of manganese 
crossings under his supervision, which had been in service 
four years and which showed slight cracks in the flange- 
way. These cracks, however, did not appear to be spread- 
ing, and the frogs were still safe and in use. 

Mr. L. C. Ryan stated that a great many of the road- 
masters on the C. & N. W. were thoroughly convinced of 
the great merits of manganese frogs, and they were order- 
ing these frogs for practically all renewals, both for cross- 
ings and switches and that until recently these frogs had 


been sent out in accordance with requisitions. He stated, 





L. C. Ryan, Secretary. 
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Use of Soft Ties. 

The committee stated that under the classification of soft 
ties they thought it proper to consider cedar, pine, gum and 
similar woods, and for hard wood, oak, beech, hickory, hard 
maple, ash, pecan, honey locust, ete. 

The committee confined their report to cedar and oak 
as being typical examples of soft and hard wood. The re- 
port was as follows: In discussing any feature of track 
construction we consider safety to be the first considera- 
tion. The safety of the track outside of the grade is as- 
sured by three things, line, surface and gauge, while there 
are three elements that produce them, the ballast, ties and 
rail. From the ballast we get the surface, from the rail 
the line and from the tie the gauge, each, of course, being 
in a manner influenced by the other. In the main track 
with heavy traffic and modern equipment we are striking 
at the very foundation of the safety of our track in at- 
tempting to use soft ties no matter what their relative cost, 
for the reason that one train may turn over many rails in 
apparently sound ties. 

Under safety we must think of other tracks as well as 
the main track since damage to equipment or loss of human 
life is a matter of concern to us; no side track of general 
use should be so constructed except so that engines of the 





James Sweeney, New Member Board of Directors. 


Officers of the Roadmasters’ and Maintenance of Way Association, 


however, that the officials had recently called a halt, as 
they did not wish to tie up money in too many of these 
frogs until further results justified them in doing it. 

W. R. Thompson (Cent. of Ga.) stated that manganese 
frogs in his territory have shown a service of 6 to 1 com- 
pared with the ordinary bessemer steel frog, but that he 
doubted the advisability of their use in main lines as a 
heavy blow would be given when the wheels passed from 
the softer rail to the manganese. 

T. Thompson (A. T. & S. F.) said that he was using some 
manganese frogs which were giving highly satisfactory ser- 
vice, and that the maintenance on them had been practically 
nothing. He said that the ties lasted much longer than 
those under the bessemer frog, due to the fact that there 
was less jar in passing over the point, and that the frog 
being stiffer transmitted the wheel loads over a larger 
number of ties. 


By vote of the meeting the committee recommendation was 
changed from solid boltless manganese frogs, to manganese 
frogs. The report was adopted in this form. 





heaviest class can use it with perfect safety. This is espe- 
cially true of ladder tracks and switching leads in important 
yards and passing tracks along the main line where a de- 
railment may mean a yard blocked for an indefinite time 
and the whole system hampered by one weak link in the 
chain. 


We hear much of cheap ties on new branch lines where 
the argument is presented that the traffic is light and the 
cedar tie on account of its long life will give all the service 
that is necessary for years to come when, if the line proves 
profitable and new business is developed, a more permanent 
construction can be furnished. The objection to this is that 
the sudden development of coal mines or other industries 
may incapacitate the line a short time after its completion. 
Your committee investigated among other cases oné track 
34 miles long that was built of gravel ballast, cedar ties and 
65-pound rail that answered every purpose for 13 years, 
when almost in a night a stone field was developed, coal 
was diverted from another line and merchandise runs were 
sent over this line on account of better grade than the old 
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line. One hundred thousand capacity steel cars and the 
heaviest engines replaced the little coal train, and the cedar 
ties were found entirely inadequate to the demand put upon 
them. The first means of improving conidtions was to 
replace in each mile 1,500 cedar ties with oak ties the first 
year and to change out the balance as fast as possible. The 
gravel ballast stood the strain as did also the light rail and 
after five years of heavy traffic the same rail is still in 
service and in good condition. At the time the cedar ties 
were taken out they were as sound on top as when put in 
although slightly decayed from the bottom. Under the 
rail they were crushed from one inch to half way through 
and cut to pieces by frequent respiking to restore the 
spreading gauge. At the time this line was built the 
soft ties cost 50 cents each’ and oak ties were worth 
only 35 cents each, the cedar ties being selected because 
they were known to be of long life and there was no ap- 
parent reason why they should not give all the service 
that would be demanded of them for 25 years. When built, 
all the ties in the track were protected by light tie plates, 
which were the heaviest plates on the market at the time. 
These tie plates proved of very little benefit when the heavy 
traffic was put on the line. 

In repair yards we have conditions that are ideal for the 
soft ties. Here we have nothing heavier than a switch 
engine and low speed on all tracks. The long life of the 
tie is a matter of economy both in the first cost of the tie 
and the lesser expense in renewing the tie. Renewals are 
especially costly where the ground has beef packed down 
by the men working in the yard. We also find good use 
for the soft tie in empty track at coal mines, storage tracks 
and similar tracks where the traffic is light enough that we 
are justified in using light rail and inferior ballast. 

Local conditions and not good engineering have made 
the soft tie a factor in railroad construction, where it serves 
its time until pushed out by its hardier brother. When 
fast trains and heavy trains follow the converted. switch 
engine and freight must move on schedule time to arrive 
at growing terminal points, there is no place for a weak 
unit in the machine of railroad operation and if the use 
of soft ties in switches, switching leads and track means the 
making of an inferior tie one of the links in the construction 
of an up-to-date railroad, it is not economy and its use is 
not recommended, 

Committee: Jas. Sweeney, chairman (C. & E. I.), J. W. 
McManama (B. & M.), W. H. Heath (Cent. of Ga.), Oscar 
Gabriel (A. T. & S. F.), John McNulty (C. R. I. & P.), Chas. 
Newberg (C. & N. W.). 

The discussion on this report brought out some very 
great opposition to cedar as a material for cross ties. C. M. 
Greene (C. R. I. & P.) said he thought cedar ties unfit for 
use in any track, 

A motion was carried condemning the cedar tie as unfit 
for use in switch leads or main track under heavy traffic. 
The report was revised to recommend that ties softer than 
yellow pine should not be used in main track under heavy 
traffic and that yellow pine is suitable for light traffic tracks. 
With these changes the report was accepted. 


How to Remedy Soft Spots in the Roadbed. 

This was a valuable report and brought out extensive dis- 
cussion. It is given verbatim on another page of this issue. 

Committee: M. Henry, chairman (C. & E. I.); W. E. 
Strother (T. & W.); Henry Klein (C. & A.); P. H. Gaffney 
(Mo. Pac.); J. A. Roland (C. & N. W.); A. B. Richards (L. 
E. & W.). 

M. F. Duff (A. T. & S. F.): We have tried tile in soft 
clay fills with unsatisfactory results. The tile became dis- 
placed or broken. Cross ditches filled with slag and cinders 


drained this fill satisfactorily. 


J. P. Warren (St. L. & W.): We have had a good deal 
of trouble with slides on fills, and find that they are due to 
three causes: Borrow pits left too close to the -fill; hard 
packed runways made by scrapers; underlying sloping 
strata of limestone on which the soil slips when wet. We 
have remedied these defects by filling in the borrow pits; 
by scarifying the surface of old runways; and by blasting 
the surface of the rock strata. 

A very spirited discussion was entered into on the merits 
of bell mouth or plain, porous or glazed tile, with the argu- 
ments favoring bell mouthed glazed tile. It was conceded 
that tile should be covered with a heavy layer of stone or 
cinders. 

Mr. Grills made the point that old fence or car boards 
should be used made into a triangular trough with broken 
joints, and placed beneath the tile, as this construction large- 
ly prevents tile from being displaced. 

Changes were made in the report as follows: When soft 
churning material is removed from a grade the hole should 
be refilled with a harder material than ordinary soil; vitri- 
fied or glazed tile should be used instead of porous tile. 
An amendment was added that more attention should be 
given to the construction of railway grades to decrease 
the possibility of soft spots developing. The report was 
adopted. 

Motor Cars for Section Use. 

The report on this subject emphasized the fact that sim- 
plicity of construction and operation is necessary on a 
motor car for use by the section men, since the latter are 
not mechanics and must in general be able to make repairs 
and operate the cars. D. E. Lynch, chairman, stated that 
the C. B. & Q. had put in service a Fairbanks-Morse gaso- 
line car and that the use of this car enabled the railway 
to increase a section from 6 to 12 miles, eliminating one 
6-mile section. It is necessary that the motor cars have 
sufficient power to transport heavy loads of men and tools 
against strong winds and up heavy grades. In the case of 
the section car as mentioned above, one gang now does the 
work better and more easily than two gangs did it before. 
The saving in wages of one section foreman alone at $65.00 
per month has amounted to $1,365. This car is equipped 
with handles for use if the. power gives out, and this is a 
very desirable feature. 

The committee on this report: D. E. Lynch, chairman, 
(C. B. & Q.); John Heshion (Mo. Pac.); A. L. Klein (A. T. 
& S. F.); Warren Peachey (E. & T. H.). 

C. King (Long Island): The committee has received a 
number of letters testifying that motor cars are economical 
for branch lines or lines of light traffic. 

J. P. Warren (St. L. & W.): The track department should 
be furnished with motor cars for section gangs. I think, 
however, that the length of sections should not be mate- 
rially increased. Some roads have already gone too far in 
lengthening of sections after motor cars are introduced, 
with a resultant drop in efficiency. We are entitled to 
these cars for their saving of time with a resultant better- 
ment of the track, but should not be compelled to submit 
to reductions in maintenance forces, as these were now 
too small in a great many cases. 

Mr. D. Foley (Michigan Central): I am in harmony with 
the spirit of the previous speakers in regard to upholding 
the quota of track forces. Further, I propose that, in view 
of the increasing duty of the track under a constantly grow- 
ing tonnage, the sections should be shortened and more 
men employed. If necessary I would prefer to keep the old 
pump cars and increase their efficiency by putting them 
generally in better repair. The work of maintaining track 
is all the time increasing and I do not see how I can dis- 
pense with even a single one of my foremen. A foreman, 
in my estimation, is worth two good men anywhere they 
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could be put. I would prefer under all circumstances to 
keep every one of my section foremen. 

The report was adopted, approving the use of motor cars 
for section use. 


Concrete and Steel Ties. 

Concrete and steel ties have been experimented with on 
many roads and have shown a number of defects. Concrete 
ties in particular are heavy, and this weight increases the 
cost of handling in the initial installation and in subsequent 
maintenance. Steel ties must be insulated in automatic signal 
territory; the insulation is expensive and difficult to maintain. 
The types of fastenings used are many of them unsatisfac- 
tory. The following points should be considered in decid- 
ing for steel or concrete ties: (1) Original cost; (2) Cost 
of handling, due to weight and shape; (3) Safety of the 
fastenings; (4) Durability and efficiency of insulation (for 
steel ties) during moist weather, on varying roadbeds. A 
steel or concrete tie of greater width and less depth than 





towards preparing ties for the greatest resistance to decay 
and the proper handling of the ties to render the treatment 
most effective. The point to be brought before this asso- 
ciation, in our opinion, for the most serious consideration, 
is the lasting qualities of the different kinds of treated ties. 
The different kinds of timber, the difference in climatic 
conditions and the best method for the least money in 
handling and taking care of treated ties from the time we 
receive them in the cars until the time they should and 
are properly placed in track are also important. 


In many cases, owing to various kinds of timber, and 
other causes, the amount of oil admitted into the tie varies 
considerably. 


We are of the opinion that when creosoted ties are re- 
ceived from the plant, they should immediately be put in 
the track, particularly if the road bed is gravel, rock ballast, 
burnt gumbo or of such nature that track gets a box dress- 
ing and tie is practically covered up and surrounded with 


Delegates at the Roadmasters’ and Maintenance of Way Convention, 


the wooden tie should answer the purpose, where it is de- 
cided that either is practical. This construction would give 
wider bearing surface for the rail and greater bearing surface 
on the ballast, with fewer number of ties per mile for a given 
amount of material. hd 

Committee: L. C. Ryan, chairman (C. & N. W.); P. J. 
McAndrews (C. & N. W.); F. R. Layng (B. & L. E.); John 
D. Boland (Union Pac.); F. D. Harrigan (Pere Marquette); 
John O’Leary (C. & A.). 

L. C. Ryan (C. & N. W.): The steel ties investigated 
cost $2.50 to $3.50 and the estimated life was 25 to 35 years. 
The cost of our oak ties is now upwards of $1.00. 

W. T. Muff (A., T. & S. F.): We have in use 106 insulated 
steel ties. These are on a short curve and steep grade, and 
under heavy traffic. It has been two months since the 
track was surfaced at this place and the ties have not slewed 
nor required any work in that time. 

D. Foley (Mich. Cent.): We have experimented with 
three types of concrete ties, two of which have failed. The 
third type is still in the track and appears to be giving sat- 
isfaction. It is my opinion that concrete ties can not be 
used under main line traffic, but they may be satisfac- 
torily developed for side track and yards. 

A. C. Rupp (C., C, C. & St. L.): We have a mile of 
Carnegie steel ties in our track. A derailment occurred 
which destroyed the wooden ties, but the wheels passed 
over the steel ties without damaging them. 

The report was accepted as information. 

Treated Ties. 

The committee on “treated ties” reported as follows: 

Almost the entire attention of every railroad man in 
charge of maintenance or tie supply, has been directed 





material to prevent evaporation to any great extent. 

Yet we must admit that in many events and for reasons 
unnecessary to explain it is impossible to get ties in track 
immediately after receiving, so we now arrive at the next 
step—piling ties. 

Piling ties has been discussed at some length, and particu- 
larly piling ties treated with creosote; the closer they are 
piled the better. But one very important question which 
confronts us is the expense of handling. As soon as un- 
loaded they should be piled on suitable high ground, and 
care should be used on single track whenever possible, 
not to unload on the same side as telegraph wires, and if 
so, not closer than fifty feet from telegraph poles, crossing 
or station signs, to eliminate the danger in case of fire. 

Unlike the untreated or zinc chloride tie, we do not con- 
sider it necessary to place old ties on the ground under 
creosoted ties. The sod should be removed from around 
ties for a distance of at least fifteen feet to prevent fire. 
The number of ties unloaded along the section depends on 
the number of ties per mile to be placed in track, and that 
to some extent should govern size of the piles. But most 
railways have a standard of piling creosoted ties by placing 
two ties as sleepers and then piling them in close layers, 
cross box style with about 77 or 88 ties in each pile. 

We believe that an efficient and economical way of piling 
ties is to put two ties on the ground for sleepers, and then 
pile all the rest of the ties at right angles to the sleepers, 
close together, and in a triangular or inverted V-shape pile. 

Ties treated with zinc chloride, should be piled so as to 
be exposed as much as possible, to bring about rapid ab- 
sorption, and be practically free from moisture before being 
placed in track. The drier the wood becomes after treating, 
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the more thoroughly it becomes impregnated with the zinc 
chloride, and the less the tie suffers from climatic condi- 
tions. If imperfectly seasoned zinc treated ties are put in a 
soit road bed in a wet season, or in a damp country, there 
is a tendency to wash away and cause the chemicals to eva- 
porate very materially. 
J. H. Lynch, Chairman. 

The discussion on this report brought out the fact that 
treated ties should be seasoned before being put in the 
track. The discussion branched off onto the protection of 
treated ties from mechanical wear. An instance was given 
of the use of %-inch wooden shims used instead of tie 
plates. These shims are made of the same width as the 
base of the rail, and long enough to extend from edge to 
edge of the tie. This system of tie protection has worked 
out satisfactorily in renewals out of face, but not very satis- 
factorily in spotty renewals. These wooden shims cause 
moisture to be retained between the tie and the shim. There 
was a good deal of opposition manifested to the zinc treated 
tie, as many present testified to the fact that spikes had 
corroded and been destroyed in a few years in zinc treated 
ties. 


There were many dissenting opinions on the effect of zinc 
chloride on the spikes. Mr. Camp made the point that this 
difference in results’: might be explained by the fact that 
zinc chloride is made by treating zinc with hydrochloric 
acid, If an excess of this acid is used the preservative will 
attack metals, while if there is plenty of zinc, no bad ef- 
fects are experienced. L. C. Ryan related finding a number 
of treated red oak ties which were very treacherous, looked 
sound on top, but had entirely rotted underneath in four 
years. It was suggested that this was caused by insufficient 
seasoning before treatment. A member estimated from 
his experience that a properly creosoted tie would last three 
times as long as the same tie untreated. The tollowing 
motion was passed: We recommend continuing the use of 
treated ties until further experiments have been made, and 
additional results obtained. 

Emergency Stock of ‘Tools. 

The committee reported as follows: 

The prevalent practice of permitting section foremen to 
carry surplus tools and track material in stock in the tool 
house results in a large amount of material being stored in 
this way which represents idle investment. The chairman 
of the committee suggests a method for eliminating this 
practice, which is agreed to by all the members of the 
committee. The suggestion includes the following points: 

1. Suitable buildings should be provided at the roadmas- 
ter’s headquarters in which a specified number of surplus 
tools and a considerable amount of small track material, 
such as bolts and spikes, could be kept. This material could 
be secured by the foreman upon requisition, and if desired, 
the roadmaster’s clerk could keep a record by sections of 
the material furnished each foreman. 

2. Worn out tools which cannot be repaired by the fore- 
man should be sent to headquarters to be exchanged for 
new ones. This will enable the roadmaster’s department 
to know what disposition is made of old tools. They can 
be inspected under the roadmaster’s supervision and those 
which cannot be repaired shipped to the storekeeper, and 
the parts which may be of use sent to the shop for repair. 
This would cause all old tools from a roadmaster’s terri- 
tory to be sent to the storekeeper in one shipment instead 
of many as at present. 

3. The roadmaster can make one or two monthly requisi- 
tions on the storehouse for tools and material, securing on 
this requisition a 30 days’ supply. This eliminates the 


necessity for the numerous requests by section foremen. 
Committee: 


J. H. Jones, chairman (A. T. & S. F.); J. E. 


Sampson (B. & M.); B. A. West (A. T. & S. F.); J. T. 
Martin (D. T. & I.); Wm. J. McDermot (C. & N. W.). 
New Appliances. 

This committee includes in its list of new appliances some 
devices which are not entirely new, but which have under- 
gone such radical changes in recent years that they deserve 
attention at this time. The following devices are included: 

1. Shoulder tie plates—The committee recommends shoul- 
der plates 7% ins, x 9 ins., extending 2% ins. beyond the 
base of the rail on the outside and 134 ins. on the inside, the 
plate to be % in. thick at the outside edge of the rail base, 
tapering to 7/16 in. at the inside edge; the plate should be 
corrugated or flanged on the bottom to prevent rattling. 
The use of tie plates is recommended for main line tracks 
and switch leads and turnouts where traffic is heavy. 

2. Rail anchors—The anchor with the fewest number of 


‘parts is recommended, as it is easy to apply, can be read- 


ily removed when the rail is changed, and is applied without 
loss or breakage. 

3. Solid manganese frogs—The use of solid manganese 
spring rail frogs under heavy traffic at high speed, and some 
form of hard frog on all heavy traffic switching leads is rec- 
ommended. 

4. Manganese steel points.—Solid manganese steel or a 
similar material is recommended for use in switch points, the 
full length of the point to be made of the special steel where 
traffic is heavy enough to warrant the expense. 

5. Switch slide plates—Gage plates should be at least 4 
in, x 6 ins., insulated when necessary and turned up at both 
ends to form a shoulder for bracing. Slide plates should 
be 12 ins. long and turned up at the ends. Braces should 
be placed on every tie from the gauge plate to the heel of 
the switch point. Special plates punched to order should 
be used on joint tie back of the heel of the switch point to 
the point where standard tie plates can be used. A malle- 
able iron joint casting should be made to fit between the 
stock rail and the switch point, to be bolted to the stock 
rail. 

6. New automatic switch stand——Automatic switch stands 
are recommended for yards to prevent derailments caused 
by running through switches equipped with rigid stands. 

7. Motor hand cars for section men.—The use of gasoline 
motor hand cars of simple two-cycle design, weighing be- 
tween 650 and 700 Ibs. is recommended, 

8. Screw spikes.—The use of screw spikes is favored. 

9. Hydro-carbon for snow melting—The use of hydro- 
carbon, a highly inflammable liquid, for melting snow around 
switches, by pouring out the liquid and setting fire to it, is 
mentioned as an experiment worth consideration. 

10. Ballast sprinkler.—A car equipped for sprinkling stone 
ballast is a device which merits attention.. 

11. Sod line trimmer and roller. A new sod line trimmer 
and roller has been devised which appears to be a great 
labor saver. 

12. A railway ditcher—Attention is called to a ditcher 
which has all the qualities of a steam shovel and can be 
used for sloping and ditching wet cuts, removing slides, han- 
dling rock, timber or ties, and can also be used as a light 
wrecking crane. It can be handled on the deck of an ordi- 
nary flat car, or can be placed on the ground and used in 
the same manner as the steam shovel. It is recommended 
for stripping the top soil from gravel pits, and it is thought 
that it could be more widely adopted. 

Committee:—A. M. Clough, chairman (N. Y. C. & H. R.), 
D. Foley (Mich. Cent.), M. H. Connolly (Cinn No.), T. 
Thompson (A., T. & S. F.), J. M. Meade (A., T. & S. F.), 
A. W. (C. & N.-W.). 

This report was discussed by paragraphs. The discussion 
was not very extensive, and the report was adopted almost 
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without comment. This ended the regular committee work 
of the association. The supply men were given the floor 
for a short time, after which the following newly elected 
officers were installed by Mr. Kerwin: 

President, A. M. Clough, New York Central & Hudson 
River, Batavia, N. Y.; first vice-president, T. F. Donahoe, 
Baltimore & Ohio, Glenwood, Pa.; second vice-president, 
M. H. Connolly, Cincinnati Northern, Van Wert, Ohio; sec- 
retary-treasurer, L. C. Ryan, Chicago & Northwestern, Ster- 
ling, Ill.; member of executive committee, James Sweeney, 
Chicago & Eastern Illinois, Danville, Ill. 

The next convention will be held at Buffalo, N. Y., Sep- 
tember 10, 1912. 

Following the installation of officers, the report of a 
specially appointed committee on resolutions was read by 
W. M. Camp, caairman. 

A number of talks were given favoring the periodical meet- 
ings of section foremen and roadmasters, and of division 
roadmasters, Remarks were also made commending the 
employes’ magazines which are being published by many 
railway systems. 

A social feature of the convention was the formation of 
a ladies’ auxiliary. This will undoubtedly increase the in- 
terest in these conventions and cause more of the road- 
masters to bring their families to the yearly meetings. 


EXHIBITORS AT THE ROADMASTERS AND MAIN- 
TENANCE OF WAY CONVENTION. 

The following firms had exhibits at the convention at St. 
Louis: 

Adreon Manufacturing Co., St. Louis, Mo.—Clark tie plate; 
Security rail brace; Boss nut lock. Represented by E. L. 
Adreon, Jr., and D. R. Niederlander. 

Ajax Forge Co., Chicago—Ajax manganese steel one- 
piece guard rail; Ajax steel rail braces. Represented by F. 
B. Bradley and H. C. Hutchins. 

American Hoist & Derrick Co., St. Paul, Minn.—Moving 
pictures of American railroad ditcher in operation. Repre- 
sented by J. J. Cox and Edward Coleman. 

American Valve & Meter Co., Cincinnati, Ohio.—Anderson 
interlocking switch stand; Anderson economy switch stand; 
Safety switch point lock. Represented by J. T. McGarry 
and F. C. Anderson. 

Appleyard, G. T., Grand Rapids, Mich—Appleyard and 
Robson compound railway tie. Represented by G. T. Apple- 
yard and A .M. Robson. 

Buda Co., Chicago.—Motor cars; track drills; track jacks; 
tool grinders; switch stands. Represented by S. T. Hatcher 
and T. H. Wheeler. 


Continuous Frog & Crossing Co., St. Louis, Mo.—Model . 


of continuous rail frog. Represented by William G. Brown 
and R. B. Pender. 

Cook Standard Tool Co., Kalamazoo, Mich—Track ap- 
pliances and descriptive literature. Represented by Eugene 
Cook and E, Edelmann. 

Chicago Pneumatic Tool Co., Chicago.—Rockford railway 
section and inspection gasoline motor cars; pneumatic tools; 
electric tools for drilling, grinding and for boring and in- 
serting screw spikes in ties. Represented by C. E. Walker 
and E. S. Cole. 

Fairbanks, Morse & Co., Chicago.—No. 26 Fairbanks-Morse 
section gang car; No, 28 and No. 30 Fairbanks-Morse in- 
spection cars; forty-ton geared ratchet jacks; forty-ton Duff 
ratched forged steel hydraulic jacks; track jacks. Repre- 
sented by Lorenzo Norvell, E. E. Penbray, A. T. Young, E. 
M. Fisher, D. J. Higgins and C. F. Fuggit. 

Goldie, William, Jr., & Co., Bay City, Mich—Samples of 
Goldie perfect tie plugs. Represented by William Goldie, Jr. 
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Hayes Track Appliance Co., Richmond, Ind.—Hayes de- 
rails. Represented by William Harding Davis. 

Indianapolis Switch & Frog Co., Springfield, Ohio.—Models 
of solid manganese frogs and crossings and test bars of 


steel used; photographs of installation and complete line of. 
blue prints showing details of construction. Represented by: 


E. C. Price. 

Kalamazoo Railway Supply Co.,-Kalamazoo,. Mich.—Gen- 
eral display of track devices. Represented by John McKin- 
non and Lewis O’Key. 

Lackawanna Steel Co., Buffalo, N. Y.—Abbott rail joint 
plate; Abbott insulation joint; anti-creeper, double strength, 
equal resistance in either direction. Represented by A. H. 
Weston. 

P. & M. Co., Chicago —P. & M. anti-rail creeper; bond 

wire protectors. Represented by P. W. Moore, F. A. Pres- 
ton, D. T. Hakberg and George E. Johnson. : 
* Pennsylvania Steel Co., Steelton, Pa—Design No. 160 
Manard frog; Steelton positive switch stands; main line ad- 
justable swtich stand; New Century adjustable and non-ad- 
justable switch stands. Represented by Robert E. Belknap, 
N. E. Salsich, G. S. Vickery, W. H. Allen and E. Dwitt. 

Rail Joint Co.. New York.—Continuous Weber and Wol- 
haupter rail joints. Represented by William E. Clark, H. O. 
Holloway, Charles Jenkinson and W. J. Boyer. 

Railroad Supply Co., Chicago.—Wolhaupter and Harriman 
spike plates and track bolts. Represented by M. J. Camer- 
ford and W. A. Dayton. 

Railway Age Gazette, New York.—Copies of Railway Age 
Gazette and Signal Engineer. Represented by John N. Rey- 
nolds and H. H. Simmons. 

Railway List Co., Chicago.—Copies of Railway Engineering 
and Maintenance of Way and the Monthly Official Railway 
List. -Represented by W. E. Magraw, L. F. Wilson and K. 
L. Van Auken. 

Ramapo Iron Works, Hilburn, N. Y.—Switch stands; solid 
rolled shoulder tie plates; enameled interlocking switch stand 
targets. Represented by W. C. Kidd and Arthur Gemunder. 

Reinforced Rail Joint Co., St. Louis, Mo.—Compromise 
and insulated joints. Represented by H. F. Reelch, William 
G. Brown and R. B. Pender. 

Sellers Manufacturing Co., Chicago.—Sellers Anchor Bot- 
tom tie plates. Represented by J. T. Markham and L. S. 
Gordon. 

Southern Railway Supply Co., St. Louis, Mo.—Saunders 
car stopper. Represented by E. Catlin, Jr, and L. E. 
Truxler. 

Templeton Kenley Co., Ltd., Chicago.—Simplex track jacks. 
Represented by A. E. Barrow, 

U. S. Wind Engine & Pump. Co., Batavia, Ill—Switch 
stands. Represented by C. E. Ward. 

Universal Metallic Tie Co., Salt Lake City, Utah—Uni- 
versai metallic ties. Represented by B. S. Rupp. 

Vaughn Rail Support Co., St. Louis, Mo.—Samples of 
Vaughn rail support and model of Champion concrete fence 
mold. Represented by Theodore E. Vaughn and J. C. Ster- 
ling. 

Verona Tool Works, Pittsburg, Pa—Diamond stone tamp- 
ing bar; master gauge for testing track gauges. Represented 
by Henry Fischer. 

At a meeting of the Track Supply Association, the follow- 
ing officers were elected for one year: President, W. C. 
Kidd, Ramapo Iron Works, Hillburn, N. Y.; vice-president, 
A. H. Weston, Lackawanna Steel Co., Buffalo, N. Y.; sec- 
retary-treasurer, F. A. Preston, P. & M. Co., Chicago; execu- 
tive committee, Walter H. Allen, Pennsylvania Steel Co., 
Steelton, Pa.; Thomas E. Vaughn, Vaughn Rail Support Co., 


* St. Louis, Mo. 
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SQUARE OR BROKEN JOINTS ON TANGENTS. 

The practice of the C. & N. W. Ry. is to lay rail with even 
joints on tangents and broken joints on curves. When start- 
ing in on a curve, a rail is cut in two pieces of such a length 
that if one piece is put in the track at the point of curve, 
the other piece when used at the other end of the curve will 
make the joints again square. The lengths of the cut pieces 
are different because the inside of a curve is shorter than the 
outside. The length to cut these rails is furnished by the en- 
gineer in charge. 


Personally, I am in favor of broken joints both on curves 
and tangents unless it be on mud ballast, where, of course, 
the lateral motion would be more liable to cause the wheels 
to climb the rail. However, with anything like fair ballast, 
broken joints make a better track as you do not get such a 
hard blow as when joints are even and for this reason, good 
surface is easier to maintain. Also the track is easier to 
keep in line. I am not in favor of curving rail before laying 
unless the curve is an 8 degree or more unless curving can 
be done when the rail is being rolled or by some better means 
than any curver furnished to track men. Some rails are softer 
than others and you can not set your curver for any two 
rails alike. If you get too much curve in a rail it is worse 
than none and will cause the joints to stick in, and the track 
never can be kept to line. 

Roadmaster, C. & N. W. Ry. 


A . 


SCREW SPIKES. 
Editor Engineering: 
With reference to screw spikes I would advise that the D. & R. 
G. has had no experience with them. 


One of the most important elements in their favor is that with 
their use it is possible to bore the spike holes before the pre- 
servative treatment is applied to the tie, thus avoiding the ob- 
jection of perforating the. outside shell of the tie with spike 
holes as in the application of drive spikes. To be sure, the hold- 
ing power of the screw spike is many fold greater than that 
of the ordinary driven spike, but on the other hand there seems 
to me to be a possible objection to the screw spike in that the 
wave motion of the rail will lift the ties out of the ballast, a 
condition hardly possible with the drive spikes, because of the 
fact that the driven spikes are slightly elevated by this very 
wave motion. 

I have inquired of railway men who are now using the screw 
spike as to just what effect this feature of the case will have 
on the track. In answer to these inquiries, I have been inform- 
ed that as yet the screw spikes are in such an experimental stage 
that it will be sometime before this fact can be determined. 

On our lines we use no treated ties, and therefore, the ele- 
ment in favor of the screw spike in this respect does not ap- 
peal to us as strongly as to other railroad companies. 

It would seem advisable beyond a question of a doubt to limit 
their use to sections of track where there is no possibility of 
heaving in cold weather. 

As regards the use of wooden plugs or dowels in connection 
with screw spikes, there occurs to me some doubt as to whether 
the Additional efficiency of the appliance is commensurate with 
the extra cost. 

I feel that in this whole matter I am not competent to pass 
an opinion of value, because as I stated above, of our lack 
of experience with the use of the screw spike, but it seems to 
me that its adoption and consequential discard of the drive spike 
is a matter for careful consideration, for from the information 
available at this date, there is some shadow of doubt in my mind 
as.to whether the increased cost is justifiable for the additional 
service rendered. (Signed) J. G. GWYN, 

Chief Engr., D. & R. G. 


Editor Engineering: 

We are not as yet an advocate of screw spikes under all con- 
ditions. At the same time, we have a few miles of experimental 
screw spikes and are watching their action, but without any very 
decided results. We certainly would not want to use them on 
dirt ballasted track, for in our opinion a piece of track that can- 
not afford ballast has got no business with screw spikes. In re- 
gard to the liability of track to heave, due to the action of frost, 
beg to advise that nearly 90 per cent of our mileage lies in a 
territory where frost does not enter the ground to an appreciable 
extent, and where frost is very prevalent we are on rock ballast, 
or else in so arid a region that gravel ballast practically prevents 
any trouble on that score. 

(Signed) J. Q. BARLOW, Asst. Chief Engr. 
Southern Pacific. 


Editor Engineering: 

With regard to screw spikes, I beg to say that I have 
never used them. 

From following the subject, however, I would say that at 
the first opportunity, it is my intention to give screw spikes a full 
tryout. I do not believe that they would be advisable with the 
poorer grades of ballast as the liability to heave in cold weather 
would necessitate a considerable amount of shimming. 

In my opinion, if screw spikes are used, the first installation 
could with advantage be made without wooden tie plugs, but if 
for any reason the screw spikes had to be withdrawn several 
times, it would then be necessary to put in the wooden tie 
plugs. 

It is obvious that in order to make the adoption of screw 
spikes economical, we must resort to the use of machines for 
boring holes and putting in and withdrawing the screw spikes. 
This, I believe, is the principal reason why the adoption of the 
screw spike is moving so slowly, as the adoption of machinery 
means the handling of motor cars of some kind on the track, 
and railroads with dense traffic already find motor cars of any 
description on the track very objectionable. The sentiments 
of the operating department will be very difficult to over- 
come. (Signed) F. B. FREEMAN, Chief Engr., 

Boston & Albany. 


Editor Engineering: 

I favor the use of screw spikes when creosoted ties are used, 
because their use does not damage the tie and they make a 
much safer fastener, while the maintenance cost of keeping 
the screw spikes in place is practically nominal. I do not think 
it advisable to use the screw spike anywhere but on the best 
track. 

Wooden tie plug is very essential where a screw spike is 
used in creosoted ties in order that the tie may be bored pre- 
vious to creosoting. 

(Signed) A. O. CUNNINGHAM, Chief Engr., 
Wabash R. R. 


Editor Engineering: 

With reference to screw spikes, I would like to see them 
tried. I have not had any experience with them, although I 
am somewhat prepossessed in their favor. It seems to me there 
should not be the same necessity for the use of shims as with 
the ordinary spikes, but it is not safe to say what will or what 
will not be in a new thing, until it is tried. We use wooden 
tie plugs to fill up old spike holes, and I think the practice is 


- a good one. (Signed) S. B. FISHER, Chief Engr., 


M. K. & T. Ry. 
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MANGANESE FROGS. 

Manganese steel frogs have come to stay. Their greater 
durability because of a hard wearing surface, and also their 
compactness, make them the most economical frog to buy. 
The time is rapidly approaching when no railway manager 
can afford to buy the low-priced built-up frog or crossing 
for a high speed, heavy traffic road, because they are proving 
to be too expensive. The constantly increasing weight of 
loads and rolling stock, with higher train speeds made pos- 
sible by interlocked terminals at junction points and auto- 
matic block signals, make a boltless or rivetless frog or 
crossing almost a necessity. 

The present prices of manganese steel frogs give a liberal 
percentage of economy. A manganese steel insert or solid 





Weir Solid Manganese Frog. 


frog costs from three to four times as much as a built up 
one and wears from six to eight times as long. Add to this 
the cost of renewing and maintaining a built-up frog and you 
have a still greater profit. 

For a while railway engineers were very doubtful about 
the safety of putting a cast metal frog under their heavy high 
speed trains. They had to learn that manganese steel pos- 
sessed properties different from any other steel casting here- 
tofore made. Its hardness combined with its ductility are 
unusual. It is a metal which will produce castings that can 
be hardened and toughened by an inexpensive treatment. 
The result is a cast metal that will wear like hardened 
carbon steel but which does not have its brittleness. 


Manganese steel is as ductile as soft steel and nearly as 
hard as tempered steel. This ductility is shown by the fact 
that when solid manganese steel crossing castings were first 
made, treated manganese steel castings containing shrinkage 
cracks were put in the track and the cracks did not extend 
nor spread as they would have done in a carbon steel cast- 
ing, whose elastit limit is higher. Manganese steel stretches 
under conditions which make carbon steel break. 


The United States Government which uses a large amount 
of cast manganese steel upon the dredges, steam shovels and 
railway track at the Panama Canal, has specifications for 
physical tests of this steel as follows: A cast and treated 
test bar %4” x 1” x 12” must be bent cold through an arc 
of 180° without showing a fracture at the bend. Any metal 





Weir Insert Manganese Frog. 


which will do this must have a low elastic limit, and that a 
very hard metal will do it is certainly an unusual and wonder- 
ful thing. 


There are two types of frog made by the Weir Frog Co., 
Cincinnati, Ohio, in which manganese steel forms the wear- 
ing surface; one the insert frog and the other the solid frog. 
In the insert frog, manganese steel forms the wing rail 
bearings, point and heel riser in one integral casting. Rolled 
carbon rail is fastened to this casting at the heel and toe 
of the frog. This type of frog may be made any length de- 
sired. The bolts keep tight in this frog under conditions 
which will loosen them in a built up bessemer steel frog, 
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because the weight of the wheels is carried by the casting 
and there is less strain upon the bolts to stretch them, 
and to let the parts of the frog hammer. There are but two 
objections to an insert frog: First, the rails may in time jar 
loose; second, there is not a full wheel tread bearing of 
manganese through the frog and the rolled rails wear faster 
than the manganese castings. They are, however, a great 
improvement over the old built up rail frog with its separate 
filling blocks and point rails. The above company uses a 
method of securing the castings to the rails which it claims 
keeps the parts tight longer than any other design of insert 
frog. 


The solid managanese frog is a one piece proposition, 
made with point, wing rail, heel block and foot guards in 
one casting without bolts, filler blocks or rails. Compared 
with a built up rail frog containing 100 separate pieces there 
can be no argument about its superiority. The Weir solid 
manganese frog has easer extensions at heel and toe bridging 
the joint between the abutting rails and the frog casting. 
This design permits long track rails to be placed up to the 
frog without cutting the flanges of the rails. The holes in 
the cast frog match the spacing of the standard angle bars 
of the railway. There is a maximum wheel tread upon solid 
manganese steel the entire length of the frog—all that the 
wheel can use. 


This design has a maximum tread bearing with' a minimum 
of length and weight and therefore its cost is a minimum. 
The design was made in January, 1907, but no frogs were 
made until a year later because the price was so much high- 
er than railway managers were accustomed to pay for built 
up frogs. This design permits frogs to be made with the 
least possible length and therefore makes frogs having the 
minimum amount of manganese steel for a given angle and 
rail. They cost less than solid frogs which have rail shaped 
arms at each end and it is claimed, are less apt to fail in 
service. The easer extensions are ground to fit the rail 
section and the top of the frog casting is ground to sur- 
face and line. 


It seems hard to imagine how this frog can be improved; 
the design affords easy riding joints and maximum whee! 
tread bearing; the metal fulfills the ideal requirement of 
hardness and toughness. 





CHEHALIS RIVER BRIDGE, 0O.-W. R. R. & N. 


The big steel bridge being constructed by the O.-W. R. R. 
& N. across the Chehalis River at Aberdeen, is practically 
completed. This bridge is made up of two 160’ through pin 
spans, one 180’ through pin span and one 335’ draw span. 
These are built in accordance with the common standard plans 
oi the Harriman System, being proportioned for E 55 load- 
ing. They are provided with sidewalks to take care of foot 
traffic over the Chehalis River between Aberdeen and its sub- 
urb South Aberdeen. The swing span is provided with a 25 
h. p., d.c. electric motor and with a 50h.p. Fairbanks Morse 
gasoline engine as an auxiliary, together with a hand operat- 
ing outfit. It is a pivot bearing span. The piers are concrete, 
supported on piles and extend about 20’ into the river bed, 
which depth is considered ample to take care of scour and 
the requirements of future dredging. There are about 6,500 
cubic yards of concrete in the piers. The concrete was made 
in a 1:2:4 mixture where deposited under water, and a 1:3:6 
mixture where built in the dry. Sufficient concrete was placed 
in the piers under water to take care of chances of the crib 
floating and other contingencies that occur in such work. 
Owing to the large number of log rafts passing the site of the 
bridge, construction was rendered rather hazardous at times, 
since the bridge is also in a position exposed to heavy winds. 
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Gravel as Ballast 


{n connection with its work for 1910, Committee I—Road- 
way, Railway Engineering Association, had a sub-committee 
at work on the question of “Unit Pressure on Roadbed,” 
and Committee II—Ballast, had a sub committee on the corre- 
lated question of “Necessary Depth of Ballast,” and at a joint 
meeting of these sub-committees a paper on “Gravel as Ballast,” 
by C. Brauning, which Mr. W. M. Dawley had translated from 
“Zeitschrift fur Bauwesen,” Vol. LIV., Berlin, 1904, was dis- 
cussed, and accepted as valuable information for the mem- 
bers of the association. 

We give herewith the conclusions reached in the series of 
tests described in the paper: The traffic over the roadbed 
tested, yearly amounted to about 1.2 million tons. Among 
the daily trains which covered these stretches were several 
which had a velocity of 75 kilometers per hour and more. 
The observations were continued two years, the elevation of 
the rails was taken every two months, and during affecting 
weather conditions more often. 

The principal requirements for a permanent and uniform 
roadbed with gravel ballast may be summed up as follows: 

The sub-soil upon which the roadbed rests should con- 
sist, to a depth of the frost line, of a material which is not 
affected by weather conditions, nor, when frozen, heaves up- 
ward, thus disturbing the ballast. 

The continued settling of the rail bears a distinct relation 
to the internal resistances of the ballast. Hence, ballast, as 
far as it is subjected to such forces, should consist of ma- 
terial which is uniform in its carrying capacity. When the 
carrying capacity of the sub-soil, therefore, is not high or 
varies greatly, as is the case with all earthy soils, the road- 
bed should be of such strength that the individual loads on 
the ties are evenly distributed throughout the ballast and 
uniformly distributed over the sub-soil. Furthermore, all 
sidewise and circulating movements should be confined with- 
in the ballast. 

In order to meet these requirements, a depth of bed of 
about 22 in. underneath the ties would be sufficient, provided 
some particularly unfavorable conditions of the sub-soil did 
not make a greater depth necessary. A clean sand, readily 
permitting water to pass through it, would act well at the 
bottom of this bed. The actual depth of the ballast should 
not exceed 12 in. underneath the ties in order to prevent 
mixing with the bottom layer of sand. Regarding the size 
of the gravel grains, it is desirable, in order to secure a bal- 
last which drains readily in its upper layers, and'in order to 
prevent the undue formation of dust underneath and follow- 
ing trains and in consideration of the future increase of 
fine grain content due to tamping, to prevent as much as 
possible the admission of fine grained particles in the ballast. 
This, however, only means particles less than about % in. 
in size. As a matter of fact, a mixture of fine and coarse 
grains is desirable, since it permits of a more solid packing 
of the gravel underneath the ties than when only coarse 
gravel is used. But, due to the moist condition of gravel, 
it is not very convenient to segregate the fine particles from 
the coarser. In order to accomplish this separation, large 
coarse screens must be used. This results in a loss of a 
large and useful portion of the gravel, and the part remaining 
is often so little that the advantage gained by sifting is not 
warranted, due to the great expense involved. Under these 
conditions, therefore, gravel with a 25 per cent. content of 
grains 1-16 in. or less in size becomes practicable, as long as 
the conditions are not extraordinary and require an espe- 
cially strong roadbed. 

The width of roadbed bears a certain relation to the length 
of ties and the spacing of the ties. It is considered that an 
extension of the ballast outwards from the ends of the tie, 
with their usual length of about 9 ft., amounting to 12 ins., is 


sufficient. 


As the height to which the ballast is packed increases, the 
carrying capacity of the roadbed increases. Hence, material 
should be piled between the ties as high as operating con- 
ditions will permit. 

The width of the tie is also of considerable importance, 
since with constant load the unit pressures on the bed are 
reduced as the area of the tie increases, and the carrying ca- 
pacity of the tie increases directly as its area. A general use 
of larger wood ties is not permissible, owing to the high 
purchase price and the greater difficulty of obtaining the 
same. It is desirable to have the ties 9 ft. 3 ins. in length. 
Strict consideration should always be given the proper and 
uniform spacing of ties and shaping of the roadbed in order 
to utilize to the limit the resistance of the roadbed. 

Of greater importance than the width of the ties is the 
spacing of the ties. As the spacing is decreased two ad- 
vantages are derived: first, the unit pressure decreases; sec- 
ond, the carrying capacity of the roadbed is increased. The 
limiting feature of decreasing tie-spacing is the ability to 
tamp the ties properly. Ties 6% ins, in height can still be 
tamped with convenience when separated 14 ins. This is 
the one most effective and simplest means of increasing the 
strength of the roadbed, and to utilize it to the fullest ad- 
vantage, especially on roadbeds which are fully loaded, is 
urgently recommended. 


The portion of the ballast under the joints requires special 
consideration, since the impact at these points makes extra- 
ordinary demands on the roadbed. It has been attempted 
several times to strengthen this part of the ballast by pack- 
ing crushed stone underneath the ties supporting the joint, 
however, without success. 


Another way, and the one usually resorted to in order to 
accomplish the above, is to bring the two ties supporting 
the joint as close together as possible or about 20 ins. from cen- 
ter to center, The closer the ties are spaced outside of this par- 
ticular territory supporting the joints, the less the difference 
is between the carrying capacity of the roadbed underneath 
the joints and the carrying capacity of the rest of the bed. 
In order to further strengthen the roadbed underneath a 
joint, it would be effective to increase the width of the ties 
supporting the joint. For instance, if the width of the ties 
used is 12 ins., and the distance between them from edge to 
edge is 10 ins., then the relation between them is 22—12=1.83, 
as compared with a relation of 24—102-5=2.31 for the ties 
not underneath the joints. By means of this decrease in the 
distance between the ties at the joints, combined with the in- 
creased width, as well as the distribution of the load over 
greater surfaces, the carrying capacity of the roadbed under- 
neath the joints is increased approximately 75 per cent. 
Since, as ties are ordinarily furnished, there is considerable 
variation in sizes, there should be no difficulty in selecting a 
sufficient number of the proper width, to arrange underneath the 
joints for the above purpose. 


As a further means of distributing the shock at the rail 
joints, methods of combining the two ties underneath each 
joint by the use of a framework are being tried out. 


All means to increase the resistance of the ballast to im- 
pact will not be complete and sufficient to properly maintain 
the necessary support and steadiness of the whole roadbed 
as long as impacts, due to the passing traffic, at the rail 
joints continue to vary on account of the varying distance 
between rail ends, variation in the surface elevation of two 
abutting rails, wear of the rails and wheel flanges, and other 
changes in shapes which result in varying shocks. Hence, 
the question of a proper support for the rail joints is pri- 
marily a question of the proper joining of rails with the ob- 
ject of preventing low and loose joints. 
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HOW TO REMEDY SOFT SPOTS IN THE ROAD- 
BED. 

Before suggesting a remedy for the cure of soft spots in 
a roadbed, we think it would be well to determine the 
cause of the troublesome places, as we think it would be 
far more economical to avoid them in the first place, than 
to spend the greater part of the allowance for maintenance 
irying to keep the track at such places in surface, line and 
gauge and ultimately, go to the expense of tile and cross 
draining which is the only effective method after the pock- 
ets have reached a depth where it is impossible to drain 
them by ordinary surface ditches. 


Soft spots in roadbeds, on fills, are caused usually by 
objectionable material (usually clay from the bottom of bar- 
row pits, or stumps or other timbers which are placed in the 
dumps by the contractor in order to complete the job as 
quickly and cheaply as possible). Decomposing timber and 
the gumbo clay of which the sub-grade is constructed, fail 
to support the track under heavy traffic and the weak places 
are shortly replenished with ballast of some kind and a 
typical soft spot is formed. Where these spots are caused 
by stumps or timbers placed in the dump, they should be 
removed or you may expect to have trouble until they have 
rotted entirely away. 

When the sub-grade is constructed of clay of various 
natures, the worst perhaps is gumbo. Where rainfall is 



























































great, this clay gives little chance for water to run off, and 
it generally stands in pockets in the dump which changes 
from one side of track to the other and causing the clay 
to have upward and bulge out on sub-grade at base of 
ballast. To overcome this, trenches should be dug as shown 
in Fig. 1, beginning at opposite side of track and digging 
through the bulge to base of dump. These trenches should 
be dug a foot or eighteen inches below the bottom of the 
pocket and as far apart as the formation of the sub-grade 
requires. They should be eighteen inches wide to allow 
free working of men. Fill in bottom with coarse engine 
cinders to a height of 15 in., balance of trench with ordinary 
cinders, using care to keep the outlet free at all times. 


In cuts, soft spots are formed by pockets of plastic clay 
or depressions in the sub-grade which on account of insuf- 
ficient drainage become thoroughly saturated during wet 
weather. This forms poor support for the ballast: and al- 
lows the track to settle and forces the ballast below the 
sub-grade. Ballast of some kind is ordered and in the 





*Committee report of the Roadmaster and Maintenance of 
Way Association. 





mean time mud shims, or often crossing plank or ties are 
placed under the track ties to maintain the surface tempo- 
rarily. Very often the timber is left there when the ballast 
is finally received and applied. The renewal of the ballast 
is repeated at intervals until it is from 18 in. to 5 ft. deep. 
The clay that has been displaced by the ballast is forced 
outward and upward just outside the ballast line which 
intercepts the passage of water from the pocket to the 
open ditch, making it a difficult matter to drain it properly. 
Many methods have been tried, with varying success, to 
remedy these soft spots and we will take them in order, 
as their location and the amount of money available, must 
determine very often, the method to be employed. Before 
considering the more expensive methods of draining road- 
bed we will take up the question of surface drainage. 
Where the conditions require it, a surface ditch should 
be constructed and maintained on the top of all cuts to 
care for the water running toward the cut from adjoining 
fields and an open ditch on each side of the track in cuts 
should be constructed, deep enough to carry the water it is 
expected to care for. Open ditches should be kept clean 
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SECTION. 


Fig. 2. 


and free from obstructions so that no water will stand in 
them. Where standing water cannot be taken care of in 
this way, the ditches should be tile drained. 


Where good surface drainage has failed, on account of 
the bottom of the pocket at a soft place becoming lower 
than the bottom of the adjoining ditch, making it impossi- 
ble to drain it, the ballast may be removed, together with 
the clay shoulder which has heaved at either side and the 
cavity filled with good top soil from the adjoining right 
of way, practically forming a new sub-grade. This will re- 
move the pocket which causes the trouble and will be found 
very satisfactory. 

Where authority for tile draining ditches and roadbed 
may be had, it will be found to give the best results, how- 
ever, and it is only a question of the best kind of tile to be 
used and the best and most economical method to be em- 
ployed in order. to get the best and most lasting results. 
Fig. 2 shows a method of tile and cross draining the road- 
bed which has been found satisfactory. 

Beginning at the outlet, dig a trench eighteen inches 
wide, parallel with track so that tile when laid will be 9 
in. out from end of ties and not less than 18 in. below the 
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pockets to be drained, being careful not to get less than 12 
in. fall in 1,000 ft. Lay either 4-in. or 6-in. porous tiling 
without the bell joints, the entire length of cut carrying the 
water from the apex both ways or all one way as the con- 
ditions may require. Before laying the tile, use a round 
pointed tool to shape the bottom of the trench so the tile 
will lie in a round surface instead of on flat ground. This 
will have a tendency to keep the tile in perfect alignment 
and surface. When tile is laid, fill trench with engine cin- 
ders. Cross trenches should be dug as the conditions re- 
quire it and filled with engine cinders as shown in Fig. 2. 

The cost of this work varies greatly, being governed by 
local conditions and the kind of labor employed. The costs 
given in Fig. 1, however, were’ taken from a job recently 
completed and are authentic. 

Fig. 3 shows a method of tiling and cross draining which 
has been found very satisfactory. The depth of the tile 
drain should be governed entirely by local conditions but 
should be below the frost line. The grade line should be 
determined by a competent engineer in order to insure sat- 
isfactory results. Use vitrified tile with bell ends not less 
than 6 in. in diameter. A line may be laid on one or both 
sides of cut as may be deemed necessary. The trench 





should be excavated 3 in. below the grade line and dirt 
should be trucked out of cut and placed on fill for widening 
the roadbed. Then fill trench 3 in. deep with engine cinders 
well tamped. Then lay tile with bell end up stream on 
cinders in perfect line and surface, after which, back fill 
trench with cinders, Where pockets have formed in road- 
bed, cross drains should be put in. Where a drain is con- 
structed on both sides of track, cross drains should be put 
in alternately from center of track to the drains on either 
side as the local conditions may require it and should be 
connected with the main tile with a “T.” Vitrified tile or 
short lengths of cast iron pipe are best for cross draining. 
Care should be used in establishing a grade line and the 
tile laid deep enough so that cross drains may be put in 
any time below any deformation or pocket in the roadbed. 

Fig. 4 shows a plan for draining a cut which is expected 
to be double tracked later. This system consists of a single 
line of pipe on one side, laid as shown in Fig. 3 with cast 
iron cross drains at intervals to a catch basin on the op- 
posite side to take care of surface water. When second 
track is laid the ditch should be partly filled with cinders 








Fig. 4. 


which will insure good drainage for the second track and 
an additional line of pipe should be laid outside of the 
new track. 

To get good results, these tile ditches should be cleaned 
as often as it is necessary, and that is determined by 
weather conditions and the nature of the cut in which they 
are placed. Concrete catch basins, placed at intervals as 
conditions require to care for the surface water more quick- 
ly, will be found very satisfactory in times of heavy rainfall. 





There is a great difference of opinion as to the kind of tile 
which is best for this work. We would say to use the 
kind of tile best suited for the soil and local conditions 
which will be encountered at the point to be drained. The 
cost of construction for labor varies so greatly, being goy- 
erned by the kind of labor employed and the conditions 
under which the work is to be done, that figures will be of 
little value as the cost runs from ten to thirty cents per 
foot, but at the maximum figure the benefits derived are 
so great that it warrants the expenditure. 


TREATMENT OF CONCRETE SURFACES: 

The plans and modes of surface exterior treatment to 
large massive work such as bridges, abutments, reservoirs, 
etc., or to exterior factory structures depend on either 
mechanical or chemical means. Mechanical treatment is 
executed either by skilled, or unskilled labor, or mechan- 
ical devices, in the following manner: Picked, scraped 
rubbed when green, bush hammered, tooled, sand blasted, 
etc. All of the treatments are more or less expensive; in 
many cases the workmen have shunned the corners, and 
the surface generally retains dust, dirt, and atmospheric 
gases which tend to cause disintegration and destruction 
in time. Mechanical treatments are generally for effect 
only, and give no great weather resistance to the surface. 
In fact they are unfavorable to many kinds of construction 
and in some cases only a make-shift to betterment. 

Chemical treatment is also an unskilled or skilled labor 
treatment with commercial muriatic acid, acetic acid, etc., 
diluted in water. This method depends on cutting the 
scum surface to relieve the hidden aggregates. It is also 
a more or less expensive operation and the non-uniformity 
of the surface combined with its chemical action does not put 
it into special favor although such processes have been 
patented. The muriatic acid is liable to stain the surface 
and leave salts that will form a soluble alkali in combina- 
tion with concrete and produce an efflorescence on the sur- 
face. 

The veneer treatment to outside walls, with plaster, has 
proven quite unsatisfactory for many reasons. The bond to 
the concrete is iikely to be weakened by the percolation 
of water through the plaster to the concrete surface, result- 
ing in a loss of adhesion, strength and permeability. The 
outward influences, such as the sun’s rays, frost, and rapid 
wetting and drying cause shrinkage of the veneer surface. 
These destructive agents are liable to destroy adhesion and 
cause cracking and scaling. Thus it would appear as if no 
plaster should be applied to exterior walls where moisture 
is liable to collect. 

Coated surfaces are those, generally speaking, that have 
had cement grouts or washes applied to them. The latter 
are never stable and are used to fill up the unevenness of the 
surface without regerd to their lasting qualities. In fact 
they are dangerous surfaces to apply any surfacing mate- 
rials to because of the unstableness of the bond. Floor 
surfaces are tricky because no man finishes the entire area 
and a rigid inspection should be made before applying any 
treatment. 

Deleterious external influences on concrete surfaces, such 
as heat, cold, sunshine, water pressure, and percolation, 
show their effects in two forms of disintegration—mechan- 
ical and chemical. 

Mechanical action: consists of a consequent washing 
away of the softer constituents from the surface on account 
of the action of water; cracking caused by the expanding 
action of frost; periodical expansion of the outer surface 
caused by the alternating action of the sun’s rays. 

Chemical action is caused by the proportion of carbonic 
acid gas, oxygen, water and gaseous products of com- 
bustion in the atmosphere which cause a separation of 
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scales, either thin or thick; these by accumulation and an 
infiltration of strange matter into the pores cause a peeling 
from the surface. In other words you get a condition of 
disintegration or corrosion both from within and without, 
which has been termed “wall rot proper.” 

The lodging of the soluble salts upon the surface is ef- 
florescence and mainly due to conditions as above men- 
tioned although local conditions and materials govern its 
area of trouble. 


Materials for surface coating on concrete have been wide- 
ly discussed pro and con by ccientific bodies. Plaster has 
been found to be unreliable for exterior surface. Grouts 
are unstable. 

To obtain an alkali and acid-proof vehicle with a pigment 
that will have sufficient wearing body has been the aim 
of the engineer, contractor, consumer and manufacturer. 
Below are a few of the essential factors: (1). Materials 
should contain vehicles and pigment working in harmony 
with the conditions upon the surface. (2). They should 
contain an acid and alkalai sun-proof color and pigment. 
(3). They should be sufficiently heavy to fill the surface 
voids and stop suction. (4). They should have a sufficiently 
hard wearing surface to allow successive coats without fur- 
ther treatment of the surface. (5). They should produce a 
finish sufficiently close to the texture and originality of the 
surface. 

Treatments of concrete surfaces are separated into two 
divisions. The shallow or superficial method of treatment 
is a filling of the voids near the surface without discolora- 
tion. It is one that was much sought after in the early 
stages of concrete work, especially on concrete blocks, etc. 
Although the monolithic type of construction has gained 
more favor in larger construction, the mechanical treat- 
ments are still desired for some structures in need of shal- 
low or superficial treatment. Cement bricks, blocks, and 
cast stone are surfaces that need a light treatment. 

The physical or external method of treatment is a coat- 
ing of natural materials as a prevention of contact between 
the elements and the construction. The treatment should 
be defined as follows: (1). Damp-proofing and decorative, 
without complete obliteration of the texture of the surface. 
(2). Water-proofing only, without the decorative feature 
and with a complete obliteration of the texture of the sur- 
face. 

Under the first division you have a combination of pre- 
ventatives against the external mechanical and chemical 
disintegration of surfaces. The operation should be two- 
fold in its purpose, damp-proofing and decorative in one 
operation, without destroying the texture of the surface. 

Under the second division comes the subject of water- 
proofing, (defined by Webster as proof against penetration) 
which may mean everything or anything—and we are sure 
the word has been handled improperly as to its meaning. 
It may only mean damp-proofing and not water-proofing. 
Water-proofing is an engineering problem and does not 
enter into the subject of concrete surface treatment. 

The following essentials should be strictly adhered to to 
insure results in the surfacing of concrete: All exterior or 
interior surfaces must be free from loose scales, sand, grit. 
grease, oil or other foreign matter. Surfaces can be freed 
of such materials by either scraping, wire-brushing, or 
scrubbing with carborundum brick. No muriatic acid or 
other acid treatment should be used, unless the surface is 
thoroughly neutralized by water or a light alkaline solu- 
tion. Green surfaces should be treated with a thin coat of 
surfacing materials to aid the neutralization of the free 
lime and fill the voids upon the surface. : 

After the first coat is applied, evaporated patches should 
be re-coated to insure evenness on future coats. All sur- 
faces should be dry and free from moisture to give perfect 


adhesion. Exterior .urfaces of buildings should be pro- 
tected from rain or heat while drying. 

The cost of physical or external treatment on two-coat 
work, including the cleaning and preparing the surface un- 
der ordinary conditions, is generally estimated at 25c to 40c 
a square yard. 

The cost of covering a concrete surface is abort one-half 
that of lead and oil on wood—first coat—two-thirds that of 
lead and oil on wood—second cost—and equal to lead and 
oil on wood 6n the third coat for exterior surface. The 
labor for the physical coat treatment is about one-third 
greater than the application of lead and oil on wood for 
exterior sutfaces. 

The non-uniformity of surfaces, filling of voids and stc- 
tion explains the need for several covering coats. .On con- 
crete floors the covering runs from 200 sq. ft. per gallon— 
first coat—to 400 sq. ft.—second coat—according to condi- 
tion of surface. No one job is an example or guide—they 
all differ in uniformity of conditions. The shallow or su- 
perficial method or treatment for two coats costs about 1-3 
to 1-2 per square yard less than the external treatments 
depending upon conditions, 

The operator must be careful of the first or priming coat 
as this is the foundation for a perfect bond and neutral- 
ization of the surface for successive coats. The operator 
should produce a surface texture without destroying the 
originality of the surface. 

No surface is free from dirt and foreign matter and it 
is necessary to remove such substances either by wire 
brushing or a light acid treatment, the latter to remove 
stains, in order to secure a firm bond and penetrating quality. 

Concrete construction is being adopted very extensively 
by the railroads and in adopting this material as a form 
of building and maintenance of way construction many 
questions arise as to the results which will be obtained 
under the innumerable uses to which concrete is being 
put. The question of concrete construction has had the 
most careful consideration of the Glidden Varnish Co., 
of Cleveland, Ohio, and exhaustive experiments and re- 
search work has been conducted by this company covering 
a period of the past five years and they have developed 
some excellent materials for the protection, decoration, damp- 
proofing and water-proofing of concrete. These products 
cover a very wide field of use and their technical department 
will be pleased to give all information and render all possible 
assistance to concrete engineers in regard to the best speci- 
fication and method of treatment of any concrete surface. 














J. H. Nuelle, assistant engineer of the New York, Ontario 
& Western, Norwich, N. Y., has received an appointment as 
principal assistant engineer, with office at Middletown, N. Y., 
and the former office has been abolished. Mr. Nuelle suc- 
ceeds J. C. Bentley, resigned. F. J. Mayer succeeds A, Van 
Aken as supervisor, with office at Kingston. R. F. Gies, bridge 
inspector, has been appointed bridge and building inspector. 

R. B. Burke has been appointed chief engineer of construc- 
tion of the Chesapeake & Ohio, with office at Richmond, Va., 
succeeding Henry Pierce, deceased. 

F. G. Jonah, chief engineer of construction, St. Louis & San 
Francisco, at St. Louis, Mo., has also been appointed con- 
sulting engineer of the Brownwood North & South. Thomas 
Yates has been appointed chief engineer of the latter road, 
with office at Brownwood, Tex. 

T. L. Dunn, chief engineer of the Maine Central, has been 
also appointed chief engineer of the Sandy River & Rangely 
Lakes. The office is at Portland, Me. 
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C. J. McCarthy, chief carpenter of the northern district, 
Chicago, Milwaukee & St. Paul, at Minneapolis, Minn., has 
been transferred to Aberdeen, succeeding E. Collins, resigned 
to accept service elsewhere. W.H. McArthur succeeds C. J. 
McCarthy. 

The office of principal assistant engineer of the Missouri, 
Kansas & Texas at Parsons, Tex., has been abolished and 
F. Ringer, who formerly held the position, has been ap- 
pointed assistant chief engineer, with office at St. Louis. The 
office of resident engineer at Sedalia, Mo., has been abolished 
and R. M. Garrett, who held the position, has been made 
district engineer, office at Parsons. 

J. M. R. Fairbairn, engineer maintenance of way of the 
Canadian Pacific at Montreal, Que., has been appointed as- 
sistant chief engineer of eastern lines, with office at Montreal. 

M. A. Baird, supervisor of signals of the Erie, has been 
appointed general signal inspector. H. C. Price, foreman 
of interlocking, succeeds M. A, Baird as supervisor at Jersey 
City, N. J. 

J. B. Ingersoll, who resigned:as chief electrical engineer of 
the Spokane & Inland Empire, has been appointed electrical 
engineer of the British Columbia Electric, with office at Van- 
couver, B. C. 


D. O. Connell has been appointed roadmaster of the Pecos 
& Northern Texas, with office at Plainview, Tex., succeeding 
William McCrate. 


E. E. Backus has been appointed superintendent of tele- 
graph of the El Paso & Southwestern, in charge of the op- 
eration and mainteriance of telegraph and telephone lines 
and block signals. The office is at El Paso, Tex. 


B. Herman has been appointed chief engineer mainte- 
nance of way of the Southern, and also the Virginia & South- 
western, with headquarters at 1300 Pennsylvania Ave., Wash- 
ington, D. C. 

D. N. Hooker has received an appointment as chief engineer 
of the Wichita Falls Route, with office at Wichita Falls, Tex., 
succeeding R, A. Thompson, resigned to accept the position 
of engineer with the California Railway Commission. 

E. Collings, formerly chief carpenter of the Chicago, Mil- 
waukee & St. Paul at Aberdeen, S. D., has been appointed 
chief carpenter of the Chicago, Milwaukee & Puget Sound, 
with headquarters at Malden, Wash. 

B. C. Martin, resident engineer of the New York Central & 
Hudson River at Watertown, N. Y., has been transferred to 
Utica, with the same title. 
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VAUGHN RAIL SUPPORT. 


The idea that it is not desirable to have a direct fastening 
between a rail and tie is embodied in the combined tie plate 
and rail anchor, shown in accompanying photographs. 

It is easily seen that an efficient device of this character 
completely eliminates the need for and expense of anti- 
creepers. A tie plate is a necessity with practically any soft 
wood, and is especially needed if the tie has been treated to 
prolong its life. A treated tie should be protected in such 
a way that mechanical forces will not destroy the tie until 
the full life has been realized, and thus the full benefit of 
the preservative treatment received. 

To prevent track from creeping it is very desirable that 
an equal resisting force be exerted by each tie, or that as 
many ties as possible be securely locked to the rail. Where 
separate anti-creepers are used in insufficient quantities, joint 
ties and the ties against which the anti-creepers rest are 
dragged through the ballast, causing the early destruction of 
the tie, without remedying the trouble. 

In general the fewer the number of parts of parts in any 
track device the easier it is to apply and maintain, and the 
less likelihood there is of the parts becoming lost before 
application, or later getting loose and rattling. The rail 





Vaughn Rail Supports in Track. 


support herein described consists only of a plate and two 
(or possibly four) screw or drive spikes. The spikes fasten 
the plate to the tie, and the plate is fastened to the rail by 
bending the four lugs over the base of rail, using a spike 
maul. 


The following claims for this rail support are based on 
a demonstration of over fifteen months on the Eads Bridge, 
under both passenger passenger and heavy freight traffic on 
the St. Louis Terminal R. R.: no creeping, spreading or 
kinks, and supports do not loosen on tie or rail; no deflec- 
tion or mechanical injury to the tie; no expense in main- 
tenance since supports were applied; eliminates the cost of 
tie plates; dispenses with rail braces, continuous joints, and 
anti-creepers; holds the rail absolutely in alignment either 
on tangents or curves; keeps track to exact gauge; preserves 
ties; permits the use of the less expensive class of timber; 
acts as an anti-creeper because it prevents wave motion of 
the track under traffic; avoids all possibilities of derailments 
due to rail breakage. 


It does all these things, and at the same time costs no 
more than many tie plates now on the market and is just 
as easy to apply. A special sized rail support is made for 
use under guard rails, and has been giving good service on 
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Application of Vaughn Rail Support. 


Vaughn Rail Support at Joint. 





some sharp curves on the above-mentioned railway. These 
rail supports are manufactured by the Vaughn Rail Support 
Co., of St. Louis, Mo. 


LIGHTING CONSTRUCTION WORK AT NIGHT. 

A successful stationary lighting equipment for contractors 
has been on-the market for the past year. It constitutes a 
practical outfit to light construction work of all characters 
at night. The equipment is particularly adapted for steam 
shovels, drag line excavators, dredges, wrecking cranes, and 
for heavy foundation work, tunneling, grading, etc. 


The equipment consists of a small steam turbine engine 
with a direct connected dynamo, and an arc lamp with a spe- 
cial reflector in a portable weather-proof case. Electric cur- 
rent for the lamp is supplied by the dynamo, delivering about 
35 amperes at about 35 volts. The very low voltage makes 
it impossible to get a shock from the equipment no matter 
how it is handled. This is an especially valuable feature 
on out-door work where many common laborers are em- 
ployed. The working parts of the dynamo and engine are 
so simple that any hoisting engineer or man of similar ex- 
perience can understand it at once. 


The small steam turbine engine is practically automatic 
in operation, An automatic governor assures uniform speed 
even with sudden variations in steam pressure, This is a 
great advantage where steam is supplied from the boilers of 
steam shovels, dredges, hoisting engines and such equip- 
ment. The turbine engine is equipped with a centrifugal 
brake which is set to act at a speed slightly greater than 
the point at which the governor acts. The engine is built 
to eliminate bearing troubles. 


The direct connected dynamo and turbine are self-contained 
on the same base and are each enclosed in a weather-proof 
case. The weight of the complete unit is 327 pounds. The 
unit is only thirty inches long, eighteen inches, high and 
eighteen inches wide, so it can be set in a very small space 
in an out-of-way place. 


The lamp and reflector for lighting construction work 
have been developed especially to meet the widely different 
conditions that occur on such work. The lamp and reflector 
in a tight weather-proof case weigh 92 pounds complete and 
can be set at any point on the job without reference to the 
engine and dynamo by simply running a cable from the dyna- 
mo to the lamp; thus the light can be moved whenever and 
wherever desired. Thousands of these lamps are operating 
successfully every.night in the year. The reflector is of an 
entirely special design, built to diffuse and distribute the 
light over a wide area. A sliding base provided for the lamp 
also permits the position of the lamp to be changed with 
reference to the reflector. In this way an effect ranging 
from the complete diffusion of the light to the concentration 
of the rays in a smaller area can be secured in a moment. 
This feature makes it possible to use the same lighting equip- 
ment with equal success on work of greatly different character. 


The lamp with a special reflector is about 250,000 candle 
power. When the reflector is set to diffuse the light the 
area in front of it within a radius of 150 feet is illuminated 
so that work can be handled with practically the same effi- 
ciency as in day-light. 

The dynamo furnishes about 59 candle power in excess of 
the requirements of the large arc and this excess can be 
utilized in some incandescent lamps placed anywhere de- 
sired on the job. Provision thus is made for lighting di- 
rectly under or out-of-the-way places around steam shovels, 
drag line excavators and similar machines. The small lamps 
also are ample for the firemen and engineers. 

When the arc is not in use about 290 candle power is 
available for carbon filament incandescent lamps anywhere 
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on the job, or the equipment will run 50 twenty-watt Tungs- 
ten lamps, or 28 sixteen-candle power Tantalum lamps, or 
32 eight-candle power Tantalum lamps, which can be placed 
anywhere desired on the job. The weather-proof case con- 
taining the lamp and reflector can be shifted from place to 
place on the job as the work progresses. The low voltage 
eliminates the need of special cable to connect the lamp and 
dynamo. 

The outfit is shipped so it can be set up by anyone familiar 
with a construction plant. All that has to be done is to set 
the turbine-dynamo unit in a place convenient to a boiler and 
make a 34-inch steam;pipe connection from the boiler to the 
turbine engine. No permanent foundation is necessary. 

The only attention required after the machine is running 
is to see that it is kept oiled and to trim the lamp when car- 
bons are consumed. One carbon will burn between eight 
and nine hours. 

The Pyle-National Electric Headlight Co. issues a book- 
let (sent on request) entitled “How to increase the efficiency 
of your night shift,’ which explains the above mentioned 





aie | Bie 32 7,753 32 3,471 

“ a BG 30 6,234 30 2,528 

‘a Weber: eee 30 6,435 30 2,842 

Ons SE ee aT 32 6,513 32 2,763 

Steamed and creosoted 30 5,281 18 2,448 
Steamed and treated with 

zinc chloride 26 5,838 20 2,657 

Natural 26 7,747 16 3,598 


For boring ties and applying screw spikes Spencer Otis 
& Co. have put the Au-Tra-Kar on the market. This gaso- 
line car is used to transport laborers to and from work. 
After reaching the work the engine drive can be dis- 
connected from the axles and connected to furnish power 
for boring holes in ties and applying screw spikes, for drill- 
ing rails, running emery wheels, etc. The engine furnishes 
sufficient power to propel two loaded push cars as well as a 
heavy load on the gasoline car. 

When the transmission clutch is thrown out the car is 
brought to a stop, and by throwing in another clutch the 
power shafts, four in number, are started. Each power shaft 





Au-Tra-Kar for Driving Screw Spikes. 


equipment and shows some views of different jobs taken at 
night with no other light than that furnished by one’ of 
their special stationary lighting equipments. 


AU-TRA-KAR FOR DRIVING SCREW SPIKES. 

The use of screw spikes while far from being general in 
America, has been common practice in some European 
countries for a number of years. In the United States there 
seems to be a growing sentiment in favor of the screw spike 
for high-class stone-ballasted tracks. 

The table herewith shows a comparison of the holding 
power of screw and drive spikes in Loblolly pine, showing a 
decidedly greater holding power for the screw spike, and 
the screw spike does not injure the fibers of the wood as 
the drive spikes do. 

Effect of Cylinder Operations on the Holding Power of 


Loblolly Pine for Screw Spikes and Common Spikes. 
SEASONED TIES. SCREW SPIKE. COMMON SPIKE. 
Force required Force required 
Treatment. Number to pull spike, Number to pull spike, 
of tests. pounds. of tests. pounds. 
Steam 4 hrs. 10 Ibs. 32 9,185 32 3,983 


can be run independent if wanted, this being accomplished 
by means of separate clutches connecting the engine to each 
shaft. 

The Atchison, Topeka & Santa Fe has 60 of these cars in 
service, several of which are equipped with screw spike driv- 
ing attachments. 

The illustration shows one of these cars at work bor- 
ing ties and driving screw spikes. As the illustration 
shows, the working attachments or tools are supported on 
small cranes, which relieve the operators of the weight of 
the tools and of the torsional thrust. These cranes also hold 
the tool vertical, thus insuring the proper boring of the 
hole and setting of the spike. The shafts supporting the 
tools are telescoping and permit an adjustment so that 
work can be done on three ties with each tool, without 
moving the car. The boring attachments are at the front, 
and the car is advanced as rapidly as the spikes are screwed 
down at the rear. The boring heads are equipped with re- 
verse levers making it possible to drive or draw the spike 
at the will of the operator. 
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The car has a seating capacity for ten men, weighs 1,100 
ibs. without attachments and 1,600 lbs. with attachments. 
The speed with the maximum load is 20 miles per hour, with 
a fuel consumption of about a gallon per 12 miles traveled. 
When inserting screw spikes the consumption is about 1 gal. 
per hour. The car is equipped with a force-feed mechanical 
lubricator. The carburetor is simplicity itself, having but 
one adjustment, thus getting away from the complications of 
the many adjustments of the ordinary carburetor used on cars 
of this kind. The housings for the driving and boring tools 
are made of aluminum. 


In a recent test three men using two driving spindles drove 
the spikes for fourteen 33-ft. rails, 20 ties per rail, in three 
hours. The holes were bored in the ties before being placed 


under the track, 


THE BOWMAN DITCHER. 

The car body of the Bowman Ditcher is similar to the or- 
dinary flat car. On it are mounted four pneumatic cranes 
which handle the ditching tools, consisting of plows, slopers 
and scoops. Two of the cranes are located on each side of 
the car and the operations can be carried on on both sides 
of the track at once. The operation of the machine consists 
in mounting a set of implements to the cranes and then 
dragging the car along with a locomotive. 

The cranes raise and dump the scoops. There are two 
large air cylinders for operating the cranes, and two smaller 
cylinders for dumping the buckets. Compressors are located 
on the end of the ditcher; these air compressors are supplied 
by four No. 5 New York air pumps operated by steam sup- 
plied by the locomotive. All the operations are controlled 
by one man by means of 18 valves. 

















Bowman Ditcher Leveling Off Unloaded Material. 


It has been demonstrated that the machine is capable of 
inserting spikes at the rate of 4 rail lengths, 88 ties, or a 
total of 352 spikes, per hour, and maintain this speed for 
the working day of 10 hours. This speed allows the work- 
men a margin of time for straightening ties and such other 
details as are necessary to complete the work. 


The Au-Tra-Kar is sold by Spencer, Otis & Co., Railway 
Exchange Bldg., Chicago. 





The plow is hung from the main chain of the rear crane, 
which controls its working depth. Its line of action is con- 
trolled by the guiding cylinder which acts through a steel 
pole attached at the rear of the plow. A second steel pole 
is attached to the plow beam, near its forward end, with a 
universal joint permitting horizontal or vertical movements 
of the plow. A pulling cable is attached to the front end of 
the plow and is fastened to the forward end of the car. The 
pole to the center of the plow helds it a uniform distance 
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from the car. This pole is made in two telescoping parts, 
and its length may be changed through a wide range of 
working distances. Bolts passing through corresponding 
holes in the sleeve and inner rod, maintain the pole at the 
desired length. A variation in range can also be accom- 
plished by shortening the guiding chain which pulls the 


rod so that it is not perpendicular to the car. The plow used’ 


on this machine is a special design as it was found that the 
heaviest on the market was too light for the work. 

The material loosened by the plows is collected by the 
scoops. There are two scoops, capacity 4 yards, on each 
side of the car, one for each crane. These are constructed 
and hung so that when filled and lifted they will tilt back- 
wards and prevent any of the dirt from spilling. The scoops 
are hoisted by the main crane cylinders through a single 
chain attached to the bail. 


to give the finish to the ditch. The spreader is used when- 
ever necessary to keep the unloaded material back from the 
track. 

The ditcher described above was tried out on the material 
of the California foot hills, on the Southern Pacific. The 
tests were conducted in midsummer when the material was 
baked nearly to the consistenncy of hardpan. Under these con- 
ditions the machine made a record of 360 cu. yds. in 6 hours, 
or 60 yards per hour. The scoops were loaded 30 times, the 
average haul being 1,200 ft. All operations of plowing, load- 
ing and unloading, and spreading were necessary in the above 
case. Average costs for 18 months have shown the follow- 
ing results: Average yards excavated per month 8,720; cost 
including miscellaneous work a little over 20c per yard; cost 
excluding miscellaneous work about 15c per yard. 

The Eagle Foundry & Machine Co., Ft. Scott, Kan., has ac- 














Bowman Ditcher Widening Cut. 


The same beam used to support the scoops is used to sup- 
port the sloper. It consists of a flat steel plate about 4 ft. 
square to which is riveted a curved plate flaring away from 
it at the rear to imitate the mold board of a plow. The 
angle of ditch slope may be changed by shortening or length- 
ening two fulcrum poles fastened to the side of the car and 
to the sloper. The working position of the sloper is con- 
trolled by the main chain of the rear crane. 


The spreader works at an angle of about 40° to the car, 
when in use. A bracing bar extending from the frame of 
the car maintains the spreader in this position. When not 
in use the pole is removed and the spreader is swung in 
against the side of the car. The function of the spreaders is 
to level back the material after it has been unloaded along- 
side a fill. 

The first operation on using the ditcher is to break up the 
ground by means of the plows, The operator has absolute 
control of the plow, and can at will, raise, lower, tilt, or 
move it laterally. The scoops are swung out and filled by 
dragging through the loose material. They are then raised 
by the air hoists, the car is towed to the dumping ground, 
and the scoops emptied. The two lead buckets are lowered 
and filled first, and after being raised to clear, the rear 
buckets are lowered and filled. This process is repeated 
until the ditch is the desired depth. The sloper is then used 


quired the manufacturing rights for the Bowman Ditcher, for 
the United States, and are putting these machines out on a 
yardage rental base. 


INDUSTRIAL NOTES 


James A. Lister, formerly Chicago manager of the Pitts- 
burgh Testing Laboratory, has severed his connection with 
the above concern and is now associated with the Hildreth- 
Jones Company in the capacity. of- manager of their bridge, 
structural steel, and cement departments. 


Mr. E. O. Sessions, of the firm. of Woodmansee, David- 
son & Sessions, Consulting Engineers, Chicago, is in Cali- 
fornia on a professional business. trip. 


The Standard Scale & Supply Co., of Pittsburgh, Pa., re- 
cently made a shipment of ten carloads of scales and trucks 
for use at the new plant of Sulzberger & Sons Co., at Okla- 
homa City Oklahoma. This order, as well as the one for 
35 scales mostly 120 ton railroad track scales, for the bureau 
of gas, water and electricity of Brooklyn, New York, also 
recently shipped, are the largest orders for this class of goods 
placed in recent years. In the equipment for Sulzberger & 
Sons Co., were included a large number of special new pat- 
tern portable suspension scales with steel plate platforms 
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which have recently been put on the market by the above 
company. ‘This scale eliminates the necessity of cutting the 
floor where the scale is placed and it is only necessary to 
use an incline of two inches at each end to run on the plat- 
form. This type of scale is particularly desirable for users 
where the floors are damp and wet as there is no opening 
to allow the water to run through to the floor below. Be- 
cause of its advantages this scale is being adopted by various 
packing houses and other users throughout the country. 

The Electric Properties Co., New York, has moved its 
offices from 165 Broadway to 10 Bridge street, where West- 
inghouse, Church, Kerr & Company, of which it is the hold- 
ing company, is now located. 

The Fairbanks-Morse Co. has been awarded the contract 
for the installation of dynamos and other electrical equip- 








The Isthmian Canal Commission is asking bids until No- 
vember 20 on electric towing locomotives for all the canal 
locks. Sealed proposals in triplicate will be received at the 
office of the general purchasing officer of the Interstate 
Commerce Commission, Washington, D. C. 

The Roberts & Schaefer Company, Chicago, has been 
awarded a contract by the Kentucky & Indiana Terminal, 
for designing and building a 500-ton fireproof Holmen coun- 
terbalanced bucket locomotive coaling station for installation 
at Louisville, Ky. 

The Railway Sales Co., Chicago, has been organized to 
engage in the manufacture and sale of metal specialties. The 
incorporators are: Geo. S. Andres, Chas. W. Switson and 
Lawrence J. Walsh. Capital, $34,000. 

E. C. McMillan, mechanical engineer of the American Bu- 





Bowman Ditcher Plowing Up and Loosening Ground Preparatory to Loading. 


ment in the engineering building of the University of Louis- 
ville. 

The Genuine Open Hearth Iron Metal Products Co. has 
been incorporated in Newport, Ky. A. L. Andrews, of the 
Newport Rolling Mills, is one of the incorporators. 

Gano Dunn, for many years chief engineer and vice-presi- 
dent of the Crocker-Wheeler Company, Ampere, N. J., has 
resigned to go into other business. 

W. G. Hovey, recently with the Hall Signal Company, New 
York, has taken a position in the railway sales department of 
the Okonite Company, New York. W. A. Peddle, signal 
engineer of the Hall company, in charge of estimating and 
construction, wtih office at Garwood, N. J., has been trans- 
ferred to the sales department, with office in New York. 
H. L. Hollister, engineer for the western district, with office 
in Chicago, succeeds Mr. Peddle. 

The Chicago Pneumatic Tool Co. has appointed Luther H. 
Bryan, formerly general foreman of locomotive repairs, on 
the Duluth & Iron Range R. R., and well known as secre- 
tary of the International Railway Foreman’s association, as 
its representative at Birmingham, Ala. 


reau of Inspection & Tests, has been appointed manager of 
that concern, with office at Pittsburgh, succeeding George 
W. Greene, resigned. 


The Southern Railway & Navigation Co. will construct a 
750-ft. steel bridge on its extension southwest from Cooks- 
ville, La. D. J. Jeffris, general manager, Pullman building, 
Chicago, IIl. 

The Chicago Great Western R. R., it is reported, will build 
a reinforced concrete coaling station at Sycamore, IIl., to 
cost about $25,000. 

The Missouri Pacific has made an appropriation of $53,000 
for improvements at Wichita, Kan., to include a concrete 
bridge at Twenty-third street and a new steel or concrete 
bridge over the Arkansas river. 

The Minneapolis, St. Paul & Sault Ste. Marie has let the 
contract and started construction on a new passenger station 
at Antioch, IIl. 

The Western Maryland has awarded a contract to the 
Carter Construction Co., for improvements to its Port Cov- 
ington yards to cost $250,000. 
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CROSSING FROG, 
1,002,964—C. C. Chambers, Chicago, III. 

This railway frog is a combination of a base block having wheel 
flange grooves and a central recess formed in the upper side. A 
wear-plate is arranged in the recess having grooves in its upper 
side registering with the grooves in the base block; downwardly 
and outwardly projecting fingers are provided at the periphery of 
the. wear-plate engaging slots in the adjacent portions of the block. 
Wedge members are adapted to be driven into the slots into en- 
gagement with the upper sides of the fingers for removably se- 
curing the plate in position in the recess. 


RAILWAY SIGNALING SYSTEM. 


1,003,199—T. H. Patenall and W. W. Talbert, assignors to the Union 
Switch & Signal Co., Swissville, Pa. 

This railway signaling system consists of a block section, track 
circuits and a signal located adjacent each end of the block sec- 
tion for governing traffic into the block section from one 
end. A line relay is provided for each signal controlled by track 
circuits adjacent the end of the block section opposite to the 
signal. The signal circuit for each signal is controlled by the line 
relay for the signal and means are provided in each line relay for 
rendering the other line relay inoperative in its control of its 


signal. 
TIE REMOVER. 
1,003,399—J. C. Burns, Muskogee, Okla. 

The tie remover above consists of a rail engaging member, a 
tie engaging member, and means co-operating with the rai! en- 
gaging member and directed thereby into engagement with the 
tie engaging member for moving the latter in either direction for 
the purpose of forcing ties out from under a track. 

RAIL JOINT. 
1,003,423—John A. Bodkin, New York. 

A rail joint formed of a rolled member comprising a girder 
adapted to fit between the base and the head of a rail and a 
laterally-extending foot flange adapted to overlie the base of the 
rail, a portion of the foot flange being bent downwardly to form 
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a truss along one edge of the rail base and adjacent portions of the 
foot flange being bent inwardly to underlie and engage with the 
underside of the rail base. The foot flange has a rib extending 
along its free edge so as to form a stiffening member along the 
edge of the truss and also rail-supporting members on the por- 
tions of the foot flange which are bent inwardly. 
RAILWAY TIE. 
1,000,553—Edwin T. Wade, Seminary, Miss. 

This device is a railroad tie including a plastic body and a core 
arranged on edge within the body and extending longitudinally 
thereof. The core has enlargements formed with threaded open+ 
ings extending through the core, the edges of the core being flush 
with the corresponding faces of the body; rail fasteners including 
threaded stems are provided, insertible into the openings, with rail 
engaging heads upon the stems. 

RAILWAY TIE. 
1,003,707—John W. Clarke, Jr., Provo, Utah. 

This railway tie embodies a metal body having chambers at its 
opposite ends, and traverse sections on the ends of the tie each 
having a chamber spaced from the first mentioned chamber; also 
rail supporting blocks mounted in the chambers, and means for 
securing the blocks in position, whereby a number of spaced rail 
supports are provided at each end of the tie. 
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RAILWAY TRACK CONSTRUCTION. 
1,003,703—Tom Cachings, assignor to Isaac Bracey, Jackson, Miss. 

The combination of the abutting ends of a pair of rails, a tie 
supporting the same, and a fish plate applied to the web portions of 
the rails. The fish plates abut against the heads of the rails but 
not against the bases, and plates are secured to the sides of the tie 
on each side of the rails. The plates are formed with upward ex- 
tensions which terminate in lateral wings adapted to fit against 
the fish plates, the lateral wings being formed with ribs adapted 
- fit — the lower edges of the fish plates and the bases of 
the rails. , 

RAILWAY TIE. 
1,003,898—C. G. B. Gunn, Williamsville, Mo. 

A railroad tie comprising sections having contiguous ends, a tie 
bar flexibility connecting the sections and rails mounted on the bar; 
the bar is bent back upon itself at its extremities to form clamping 
jaws adapted to engage with the lower flanges of the rails; clamp- 
ing plates are secured to the tie bar and tie and adapted to en- 
gage with the opposite lower flanges of the rails. 

COLLAPSIBLE FORM FOR BUILDING CONCRETE TUNNELS. 
1,003,847—Chas. H. Witthoeft,- St. Louis, Mo. 

This mold for making concrete tunnels is a combination of a 
lower stationary vertical mold plate bracing section and mold 
plates. Track rails are supported by the lower stationary mold 
plate bracing sections. The mold section comprises an inverted 
U-shape carrier provided with travelers at its ends, the travelers 
being ridable upon the track rails. 

CONCRETE RAILWAY TIE. 
1,004,046—M. A. Lewis, Kellogg, Idaho. 

A railway tie including a body, a tubular cushioning member 
extending longitudinally therein, a core of non-yielding material 
housed within the member, elastic devices supported by the core, 
a rail supporting element, and means for exerting a spreading 


—_ upon the elastic devices when the element is subjected to a 
oad. 
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The Chicago, Milwaukee & St. Paul has purchased 185 tons 
of deck plate girder spans from the Milwaukee Bridge Co., 
and is said to be in the market for 600 tons additional bridge 
material. 


The Norfolk & Western is making inquiries for 30,000 tons 
of standard rails for 1912 delivery. 


The Spokane, Portland & Seattle is in the market for a 4 
large amount of material to be used in the construction of © 
twenty-two bridges, which will be built on its line. 


The Canadian Pacific has ordered 1,200 tons of rails from 
the Illinois Steel Co. 


The new high bridge of the Cincinnati, New Orleans & ~ 
Texas Pacific, over the Kentucky river at High Bridge, was ~ 
put in service September 11. The bridge spans the gorge © 
of the Kentucky river. It is 31 ft. higher than the old bridge © 


it replaces, and is one of the highest railway bridges in the = 


world. It is 1,230 ft. long and the track level is 308 ft. above 4 
low water mark. Over 7,000 tons of steel and 178,500 field ~ 
rivets were used. The new bridge is designed for double 
track, and much heavier locomotives can now be used. The 
increased height is to make easier grades north and south of © 
the bridge. 
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ALENA SIGNAL OIL COMPANY 


3 FRANKLIN, PA. Lubricating and Signal Oils for Railroad use 
Railway Safety. Oils for Headlights ‘Blectric Railway Lubrication a Specialty 





FRANKLIN MANUFACTURING Co. 


WOOL and GOTTON 85% MAGNESIA“ EOCOMOTIVE LAGGING. 


;  WASTS: Packing’’ Asbestos Sup ni , | and Specialties for Railroads : 





Glidden’s Railway Concrete Finishes and Technical Ore atings 


For Concer id Ste of ructic Re ana t ar 
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THE GLIDDEN VARNISH COMPANY, Railway: .Department, CLEVE! 
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|THE WEIR FROG COMPANY 
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“METALSTEEL” PAINT 
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TIE PLATES 


THE HART STEEL CO. 
ELYRIA, OHIO 


PLATES ROLLED BY THE ELYRIA IRON & STEEL CO. 
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R. Seelig & Son 


Manufacturers of 
Engineering and 
Surveying Instruments 


Instruments Carefully Repaired and Adjusted 





Send for Catalogue 


227 N. Fifth Ave. CHICAGO 








LANTERNS 


SWITCH, ENGINE, 
SIGNAL, SEMAPHORE, 
MARKER, STATION, Etc. 
CHIMNEYLESS BURNERS 
for one day and long-burning service 
30 YEARS’ EXPERIENCE 


PP d et ee to fill 
'w an w ol ede nt poe fe us to 


a tor catalogues on — 

PETER GRAY & SONS, Inc. 
Mail Address: ‘‘Cambridge’’, BOSTON, MASS. 
Chicago Office: 303 Great Northern Bldg. 
JOSEPH M. BROWN, Representative. 

















An official of one of the largest and most 
conservative lines in this country says: 


‘“‘We have in use on the___ Division motor cars 
having the engine direct connected to the axle, 
and air cooled, simplifying the construction, 
making the car easier to operate and requiring 
less skill in handling and maintenance of the 
car. These cars are known by the Fairbanks- 
Morse people as Motor Car No. 26.” 


Has fewer parts than any other car ever built. 


Write for Catalog No. 482MX. 


Fairbanks, Morse & Co. 


Wabash Ave. & Eldredge Ct., CHICAGO 





Round Body Steet Switch Lantern 





The Original Manufac- 
turers of Spring Nut Locks 
in America. 


Total sales approximately 
three quarters of a billion. 


{ 
Alex. Macpherson & Son, Montreal 
AGENTS McMullin & Eyre, 







in Francisco, Cal. 


ee & Merton & Go., Ltd 
etal Exchange 


Send for,free Blue Print Book. 


~ London, E. C., Eng. 


VERONA TOOL WORKS 


All kinds of Track Tools. 


Tools with above Trade 
Mark are always right. 


It is of value. 


MAIN OFFICE: Oliver Building, Pittsburgh, Ps. 
CHICAGO OFFICE: 40 South Clinton Street. 





FACTORY: 


VERONA, PA. 


PITTSBURGH DISTRICT 
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GEO. B. SWIFT COMPANY 


(INCORPORATED) 


GENERAL CONTRACTORS 


AND ENCINEERS 


Railroad Structures a Specialty 


LONG DISTANCE SECURITY BUILDING 
PHONE MAIN 639 CHICACO, ILLINOIS 
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| ATLAS RAIL JOINTS, TIE PLATES AND BRACES 
ATLAS SWITCH STANDS AND CAR MOVERS 


Atlas Primer 
and Surfacer 
for Your Cars 

AB eases 


Tor ta rte Pate” Atlas Compromise and Insulated Joints 


Atias Tie Plate 
Made either of Atlas Special Malleable Iron or of High Grade CAST STEEL 


ete , 
pais 
{ Aden animation Gal Atlas Insulated Joint 








Made to Fit any Combination of Rails, Tee or Girder. 


ATLAS RAILWAY ‘SUPPLY COMPANY, 1523-7 Manhattan Building, CHICAGO 


Phone Harrison 2900 
Write for Circular “M"’ 
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Acetylene Lights. 

U. S. Marine Signal Co., New York. 
Anti Creeper and Tie Plate. 

Vaughn Rail Support Co., St. Louis. 
Asbestos Products. 

Franklin Mfg. Co., Franklin, Pa. 
Asbestos Roofing Slates. 

Franklin Mfg. Co., Franklin, Pa. 
Asbestos Sheathing. 

Franklin Mfg. Co., Franklin, Pa. 
Automatic Block Signals. 

Railroad Supply Co., Chicago. 
Axle Washers 

Hubbard e Co., Pittsburg, Pa. 
Ballast Cars. 

Mann-McCann Co., Chicago. 
Bars. 

Hubbard & Co., Pittsburg. 
Ballast Spreaders. 

Mann-McCann Co., Chicago. 
Battery Chutes 

Bryant Zine. “Co., Chicago. 

Railroad Supply Co., Chicago. 
Battery Supplies. 

Bryant Zinc Co., Chicago. 
Blade Clasps. 

Bossert, W. F., Mfg. Co., Utica, N. Y. 
Bolts, Nuts and Washers 

Hubbard & Co., Pittsburg. 
Books. 

Clarke, Myron C., Pub. Co., Chicago. 

Trautwine Co., Philadelphia, Pa. 
Bridge Lights. 

Gray, Peter & Sons, Boston. 


Dixon, Jos., Crucible Co., Jersey City, N. J. 
Glidden Varnish Co., Cleveland. 
St. Louis Surfacer & Paint Co., St. Louis. 
Buckets, Automatic Grab. 
Brown Hoisting Mach. Co., Cleveland, O. 
Williams, G. H., Co., Cleveland, O. 
Buckets, Dump. 
Brown Hoisting Mach. Co., Cleveland, O. 
Williams, G, H. Co., Cleveland, oO. 
Buckets, Excavating. 
Brown Hoisting Mach. Co., Cleveland, O. 
Williams, G. H., Co., Cleveland, O. 
ag her 
wift, Geo. B., Co., Chicago. 
Building Felts and Pa oes. 
‘Franklin Mfg. Co., anklin, Pa. 
Posts. 


Mechanical Mfg. Co., Chicago. 

Railroad Supply Co., The, Chicago. 
Surners, Lamp and Lantern 

prey. Peter & Sons, Boston, Mass. 


Cab 
enti 1 Electric Co., Chicago. 


Car M 

Atlas peavey Supply Co., Chicago. 
Car Replace 

Johnson Wrecking Frog Co., Cleveland, O. 
Carrier Base for Pipe Lines. 

‘Bryant Zinc Co., Chicago. 


Cars. 

King Lawson Car Co., New York. 
Castings. 

Spencer Otis Co., Chicago. 
Chisels. 


Hubbard, & Co., svittebers, Pa. 
Coal Miners’ Tool 

Hubbard & a “Pittsburg, Pa. 
Concrete. Post Molds. 

Vaughn Rail Support Co., St. Louis. 
Conc Mixers. 

Marsh Co., Chicag 

Standard Scale “ ausoly Co., Pittsburg. 
Continuous Joints. 

— Supply Co., Chicago. 

Rail Joint Co., New York. 
Contractors. 

Swift, Geo. B., Co., Chicago. 
Cranes. 

Nichols, Geo. P., & Bros., Chicago. 
Crayons. 

xon, Jos., Crucible Co., Jersey City, N. J. 

Crossing Signs. 

Bryant Zine Co., Chicago 
Crossings (See Frogs one Crossings). 
Culvert Pipe, Concrete. 

eg Co., Chicago. 


Derali 

thdlanapots Switch & Frog Co., Spring- 

ela, VO, 

Ditchers. 

Mann-McCann Co., Chicago, 
Dump Cars. 

King Taweon Car Co., New York. m 
Dump ey ns. 

Geo. Co., Chicago. 


Mars 

hostrie’ Lights for Signal Lamps. 
ray, Peter & Sons, 54 Mass. 

Enamels (Switch Target, Etc.). 

St. Louis Surfacer Paint Co., St. Louis. 
Engineering Instruments. 
mi, R., & Son, Chicago. 

Iron City Testing Laboratory, Pittsburg.” 

Swift, Geo. B., Co., Chicago. 


ngers. 
ann-McCann Co., Chicago. 





Forms, Collapsible. 
ae Form & Engine Co., Detroit, 
c 
Frogs and Crossings. 
Cincinnati Frog & Switch Co., Cincinnati. 
Fairbanks, Morse & Co., Chicago. 
Inaignapolie Switch & "Frog Co., Spring- 


Morgan Frog & Crossing Co., St, Louis. 
Weir Frog Co., Cincinnati. 

Gasoline Cars. 
Fairbanks, Morse & Co., Chicago. 
Otto Gas Engine Works, Philadelphia. 
Spencer Otis Co., Chicago. 

Gasoline Engines. 
a i Form & Engine Co., Detroit, 

c 


Fairbanks, Morse & Co., Chicago. 
Otto Gas Engine Works, Philadelphia. 
Standard Scale & Supply Co., Chicago. 
Graphite. 
Dixon, Jos., Crucible Co., Jersey City, N. J, 
St. Louis Surfacer & Paint Co., St. Louis, 
Hand Cars. 
Fairbanks, Morse & Co., Chicago. 
Hoes. 
Hubbard & Co., Pittsburg, Pa. 
Hoisting Machinery. 
Brown Hoisting Machinery Co., Cleveland. 
Hydraulic Rams. 
Rife Engine Co., New York. 
Indicators (See Station Indicators). 
Inspection Cars. 
Light Inspection Car Co., Begecatown, Ind, 
Fairbanks, Morse & Co., Chicago. 
Inspections and Tests. 
Iron City Testing Laboratory, Pittsburg. 
Instruments (Engineering). 
Seelig R., &.Sons, Chicago. 
Insulation and,.:Insulating Material. 
Central Electric Co., Chicago. 
Interlocking Switch Stands. 
Foster, Frank M., Columbus, O. 
Jacks. 
Fairbanks, Morse & Co., Chicago. 
Spencer Otis Co., Chicago, 
sy and Lanterns. 
Gray, Peter, & Sons (Inc.), Boston. 
a ag Portable. 
S. Marine Signal Co., New York. 
Line Material. 
Bogtalc Ry. & Equip. Co., Cincinnati, O. 


t 

Boss Nut Co., Chicago. 

Interlocking Nut & Bolt Co., Pittsburg. 

Taylor Lock Nut Co., Chicago. 

Verona Tool Works, Verona, Pa. 
Locomotive Cranes. 

Brown Hoisting Machinery Co., Cleveland. 
Locomotive Replacers 

Johnson bene Frog Co., Cleveland, O. 
tepepeente, Graphi 


oo Jom, Crucible Co,, Jersey City, N. J. 


Lunmodt ing Oils. 

Galena Signal Oil Co., Franklin, Pa. 
Lubrication, Graphite 

age Joseph, Crucible Co., Jersey City, 


Maintenance of Way Supplies. 

Hubbard & Co., ttsburg. 

Hussey Binns Shovel Co., we 
Manganese Frogs and Crossin 

eptonet Frog & Switch co, * Cincinnati, 


so gaa Switch & Frog Co., Spring- * 
e 


— Frog & Crossing Co., St. Louis, 


0. 
Weir Frog Co., Cincinnati, O. 
Mast Arms. 
Electric Ry. Equip. Co., Cincinnati. 
Metal Paints. 
Glidden Varnish Co., Cleveland. 
a: eas Surfacer & Paint Co., St. Louis, 


oO. 
Mining Instruments, 
R. Seelig & Son, Chicago. 
Molds, Pipe and Culvert. 
Se Form & Engine Co., Detroit, 
¢ 
Molds, Concrete Fence Posts. 
Vaugh nm Rail Support Co., St. Louis. 
Motor Cars. 
Fairbanks, Morse & Co., 
Otto Gas Engine Works, Palledeiphia. 
Spencer Otis Co., Chicago. 
Nut Locks. 
Boss Nut Co., Chicago. 
Interlocking Nut & Bolt Co., Pittsburg. 
Taylor Lock Nut Co., Chic cago. 
Feat. Tool Works, "Verona, Pa, 


- cialena Signal Oil Co., Franklin, Pa, 
Gray, Peter & Sons, Boston, Mass. 

Oil Storage Systems. 
Bowser, S. F., & Co., Ft. Wayne, Ind. 

Oil Tanks. 
= S. F., & Co., Ft. Wayne, Ind. 
aints. 
Dita, Joseph, Crucible Co., Jersey City, 


Gitdden Varnish Co., Cleveland, oO. 
Pendleton & Co., Stapleton (S. 1), : A 
— Surfacer & Paint Coa. St, ane 





Trautwine’s 
Civil Engineer’s 
POCKET-BOOK 





110th Thousand, 1911 


(second issue of 19th 
edition ) 





READY 


| TRAUTWINE 
COMPANY — 


Shipping Department 
257 S. 4th St., 


PHILADELPHIA. 
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CLASSIFIED INDEX—Continued. 
Spencer Otis Co., Chicago. 
Pencils. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
Perforated Metal. 
ce Jos., Crucible Co., Jersey City, N. J. 
cks. 
Hubbard & Co., Pittsburg, Pa. 
Pipe Line Carrier Bases. 
Bryant Zine Co., Chicago. 
Pole Line Material, 
Electric Ry. Equip. Co., Cincinnati. 
Hubbard & Co., Pittsburg, Pa. 
Poles, Steel. 
Electric Ry. Equip. Co., Cincinnati. 


Post Hole yg 
Hubbard & Co., Pittsburg, Pa. 


Publications, 

Clarke, Myron C., Pub. Co., Chica; 

Trautwine Company, Philadelphia Pa. 
Pumps and Pumping sy tye £ 

Emerson Steam Pump Co., Alexandria, Va. 
Pumps, Centrifugal end Turbine. 

Emerson Steam Pump Co., Alexandria, Va. 
Pumps, Oil. 

Bowser, S. F., & Co., Ft. Wayne, Ind. 
Rail Benders. 

Spencer Otis Co., 
Rail Braces. 

Atlas Railway Supply Co., Chicago. 

“Rann Frog & Switch’ Co., Cincinnatt, 


Chicago. 


Indianapolis Switch & Frog Co., Spring- 
eld, le 
Spencer Otis Co., Chicago, 
Weir tad Co., Cincinnati. 
Rail Drills. 
Indianapolis Switch & Frog Co., 


Rail Joints, 
Atlas Railway Supply Co., Chicago. 
Bossert, W. F., Mfg. Utice, nm. XY. 
Rail Joint Co., "New York Cit 
Weir Frog Co., Cincinnati, o. 
Rail Supports. 
Vaughn Rail Support Co., Louis. 
Railway Equipment and Supp 
Atlas Railway eh = Mibicage. 
Bryant Zine Co hicago. 
Fairbanks, Morse Co., Chicago. 
ee Switch & Frog Co., 


1d 
— Supply & Equipment Co., Phila- 


Spring- 


Spring- 


Spencer Otis Co., Chicago. 

Rail Joint Co., New York. 

Railroad Supply Co., Chicago. 
Verona Tool Works, Pittsburg. 
Weir Frog Co., Cincinnati. 
Railway Signals. 

Railroad Supply Co., The, Chicago. 
Rams, Hydraulic. 
Rife Engine Co., New York. 
Replacers, Car and Engine. 

Johnson Wrecking Frog. Co., Cleveland, O. 
Roofing Materials. 


Spencer Otis Co., Chicago. 


EN 


GINEERING 


AND MAINTENANCE OF WAY. 


Roofing Materials, Asbestos. 

Franklin Mfg. Co., Franklin, Pa. 
Roundhouse Asbestos. 

Franklin Mfg. Co., Franklin, Pa. 
Scales. 

Standard Scale & Supply Co., Pittsburg. 
Screw Spikes. 

Hart Steel Co., Elyria, O. 
Searchlights. 

U. S. Marine Signal Co., New York. 
Section Repair Cars, Gasoline. 

Spencer Otis Co., Chicago. 

Otto Gas Engine’ Works, “Philadelphia, Pa 
Semaphore Blade Clasps. 

Bossert. W. F., yets. Co., Utica, N. Y. 
Sheathing, Asbesto: 

anklin Mfg. Co, Franklin, Pa. 

Sheet Metal. 

Gray, Peter & Sons, Boston, 
Shingles, Asbestos. 

Franklin Mfg. Co., Franklin, Pa. 
Shovel Handles. 

Wyoming Shovel Wks., Wyoming, Pa. 
Shovels, Spades and Scoops. 

Hubbard & Co.. Pittsburg, Pa. 

Hussey Binns Shovel Co., Pittsburg, Pa. 

Wyoming Shovel Wks., Wyoming, Pa. 
Signal Lamps. 

Gray, Peter & Sons, Boston. 
Signal Oil. 

Galena Signal Oil Co., Franklin, Pa. 
Signals and Signal Supplies. 

ryant Zinc Co., Chicago. 

Railroad Supply Co., The, Chicago. 

Weir Frog Co., Cincinnati. 
Smoke Jacks, Asbestos. 

Franklin Mfg. Co., Franklin, Pa. 
Snow Plows. 

Mann-McCann Co., Chicago. 
Spikes. 
Dilworth Porter & Co., Pittsburg. 

Hart Steel Co., Elyria, O 
Stand Pipes. 

Fairbanks, Morse & Co., Chicago. 
Station indicators. 

Muirhead, W. R. Bridgeport, Conn. 
Steel Forms. 

Cymenate Form & Engine Co., Detroit, 
cn. 


Stone Crushers, 
Marsh Co., Chicago. 
Striking Hammers, 
Hubbard & Co., Pittsburg, Pa. 
Surveying Instruments. 
Seelig, R., & Son, Chicago. 
Switch Lanterns. 
Gray, Peter, & Sons, Boston. 
Switch Rods. 
Weir Frog Co., Cincinnati, O. 
Switches and Switch Stands, 
Atlas Railway Supply Co., Chicag 
Cincinnati Frog & Switch Co., Cincinnati, 
Foster, Frank M., Columbus, O. 
Indianapolis Switch & Frog Co., Spring- 


field, O. 
Weir Frog Co., Cincinnati. 


Switchpoint Adjusters. 
Bossert, Mfg. Co., Utica, 
Weir Frog Co., Cincinnati. 
Tanks and Tank Fixtures. 
Bowser, 8. F., & Co. 43 Wayne, 
i RF 
elegraph e one es. 
Hubbard & Co., Pittsburg. 
Sanaa Electric Co., Chicago. 
Testing Laboratories. 
Iron City Testing Laboratory, Pittsburg. 
Tie Plates. 
Atlas Railway Supply Co., Chicago. 
Dilworth Porter & Co., Pittsburg. 
Hart Steel Co., 
Spencer Otis Go., 
Railroad Supply Co., The. ‘Chicago. 
Track Jacks (See Jac ks). 
Track Layers 
—- rack Laying Machine Co., Chica- 


N. ¥. 


Ind. 


Track Materials. 

Atlas Railway Supply Co., Chicago. 

Indien polis Switch & Frog Co., Spring- 

el 

Spencer Otis Co., Chicago. 

Railroad Supply’ Co., Chicago, 

Weir Frog Co., Cincinnati. 
Track Tools. 

Fairbanks, Morse & Co., Chicago. 

Hubbard & Co., Pittsburg, Pa. 

Hussey Binns Shovel Co., red 

Railroad Supply Co., Ch icago 

Spencer Otis Co., Chicago. 

Verona Tool Works, Verona, Pa. 

Wyoming Shovel Works, Wyoming, Pa. 
Transfer Tables. 

Nichols, Geo. P., & Bro., Chicago. 
Trolley Brackets. 

Electric Ry. & Equip. Co., Cincinnati, 
Trucks. 

Standard Scale & Supply Co., Chicago. 
Turntable Tractors. 

Nichols, Geo. P., & Bro., Chicago. 
Turntables. 

Nichols, Geo. P., mioage. 

Philadelphia Rn mh, Co, Phila elphia. 
Valve Grease, Graphite. 

Dixon, Joseph, Crucible Co., Jersey City, 


oO. 


N. 
Varnishes and Japa 

Glidden Varnish 7 Cleveland, O. 
Washers. 

Hubbard & Co., Pittsburg, Pa. 
Water Coolers. 

Gray, Peter & Sons, Boston. 
Water Softening Apparatus. 

Booth, L. M., Co., Chicago. 
Wedges. 

Hubbard & Co., Pittsburg, Pa. 
Wires. 

Central Electric Co., 
Wire Tapes and Cords. 

Central Electric Co., 
Wrecking Frogs. 

Johnson Wrecking Frog Co., Cleveland, 
Wrenches. 

Coes Wrench Co., Wore ester, Maas. 


Chicago. 
Chicago. 








If it is New or Second Hand Equipment YouWant,Car Pushers, Rail Benders, Pyrometers or Specialties 


ws THE INDUSTRIAL SUPPLY & EQUIPMENT CO. 


7 Sansom Street 


PHILADELPHIA, PA. 








Nichols TransferT ables-TurntableTractors 


GEO. P. NICHOLS & BRO. - 


1090 OLD COLONY BUILDING, CHICAGO 








SIMPLE 
It has the advantage o 
elements, also preventing all foreign subs 
the working parts. 


W. FP. Bossert Mfg. Co., Utica, N.Y. 


Representatives: 
Willis C. Squire, Western Union Bidg., Chicago, Ill. 
The Maydwell Co., Market St., San Francisco, Cal. 


os RONG 


Bossert Latest Improved Switch Point Adjuster 
COMPACT 
f being completely hog from the 


prints, apply 








For Sale: 


THE RAILWAY LIST Co. 
431 S. DEARBORN ST. 


Patents of Modern Steel 
Tie and Fastener. For 
®@ full particulars and blue 


CHICAGO, ILL. 








Spring Frogs 
Rigid Frogs 
Crossings 





[roé & Swiren 
° hag’ Safer 
rey d+ 


Split Switches 
Switch Stands 
Rail Braces 
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SIMPLE EFFICIENT ~ ECONOMICAL 














Three Reasons Why The 


re 


is attracting the attention and favorable comment 
of Railroad Men everywhere. 

May we not have the privilege of showing YOU 
the many advantages and tremendous locking 


power of the BOSS NUT? 


A Post Card Request Will Bring Samples 


BOSS NUT COMPANY 


CHICAGO NEW YORK 
Commercial National Bank 2040 Grand Central 
Building Terminal 
ST. LOUIS 


Adreon Manufacturing Co. 
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Careful investigation will convince you that 
when you buy a Booth Water Soften- 
er your money becomes worth more 
than if invested in some other machine. 


Remember, that you are not buying a price 
or an advertisement; you are buying a 
water softener. Therefore examine the 


softener on its merits. 


If you investigate thoroughly and are look- 
ing for simplicity—efhiciency—and a ma- 
chine that can be relied upon at all 
times to produce—the right results— 
at the right cost—a Booth Water 
Softener will be your first choice. 


L. M. BOOTH COMPANY 


W.R. TOPPAN, Vice-Pres. and Gen’! Mgr. 


309 Fisher Building, CHICAGO 
NEW YORK: 136 Liberty Street 

















Philadelphia Turntable Company of 
hd Philadelphia | 
Lecomotive 
and other 
Turntables 


CHICAGO 
Marquette Bidg. 


aah 


ST. LOUIS 
Commonwealth Trust Bidg. 


ee aa 

















The Most Economical Paint in the Market. 







8 
You 8 s We 
a ° 
Specify ry \ Guarantee 
Your e & Our 
Requirements 7% Product 


¢ 


Front & Thompson Sts. 
Stapleton, (S. 1.) N Y, 


Pendleton & Co. - 


Bowser Table 
Tank for 


Way Stations — 
of 


It just fits the 
conditions at 
way stations or oil houses for cleaning 
and filling signal lamps. 




















The pump measures the oil into the lamp 
and the table catches any dirt or spilled oil. 
The table serves also as an ideal place for 
trimming and cleaning the lamps. 


This is but one unit of the 


Bowser Storage Systems 


which covers the entire oil storage field. 


Get our illustrated book No. 40. Free. 





S. F. Bowser & Co., Inc., 


Ft. Wayne, Ind. 
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To Any One Who Will Investigate 


There is a fact that Compels Conviction That The Eclipse 
Low Charging Concrete Mixer 


SAVES MONEY 


Saves in the first cost of the machine; saves in 
power, saves in fuel, saves in manual labor, saves 
in attendance of the machine, saves in portability, 
saves in delays and saves in repairs. 
Figure all of this saving and the aggregate saving 
is so important that the greater economy must be 
evident to you. 
First of all it charges only about 2 feet from the 
ground. There is no charging elevator required, 
no mechanism to onerate a charging elevator, no 
extra man to attend it and no additional power re- 
uired to operate it. 
he runways are removable and portable with the 
mixer. There is only the simple mixing drum 
direct connected to the power required to operate 
it, so simple, so compact and so por- 
table that the workmen can move the 
mixer to any location on the job in a 
moment’s time without even stopping 
the engine, And the large, open drum 
removes all guess work from the mix- 
ing. You can see the entire batch when 
mixing and it is discharged by a simple 
lever operated from either end of the 
is Pap bre in Sgn to meine» Bet: 

m xer we offer unequalled service in the point of Immedia pment. e carry a stock of about 
100 Helipse "Mixers at our factory, branch houses, warerooms, stores and sales agencies ready for immediate shipment the day 
your order is received. And don’t forget that the Eclipse Mixer is cheapest to buy, cheapest to operate and cheapest when 
you have figured all the expense when the season’s work is through. 

CATALOG No. 38 DESCRIBES IT. SHALL WE SEND THE CATALOG ? 


THE STANDARD SCALE & SUPPLY COMPANY 


NEW YORK, 136 West Broadway PITTSBURGH, 243-245 Water St. PHILADELPHIA, 35 S. Fourth St. CHICAGO, 1345-1347 Wabash Ave. 


















an | 














THE MANN NO. 3 SPREADER, BANK SHAPER, BANK 
BUILDER, BALLAST SPREADER, GRADE ELEVATOR 
DITCHER, FOLDING SNOW PLOW AND FLANGER 


A universal machine 
that there is a demand for 
every month in the year for 
some purpose. Weeds can 
be cut, banks shaped, a 
true shoulder formed, gul- 
lies filled in on both sides 
of bank at a cost of less 
than $1.90 per mile, 





There are other ma- 
chines, but they are not 
competitors with this one 
in ease of operation, 
strength, range of work or 
durability ; not a back shop 
pet, but built for hard 
knocks. 











Write for catalogue, 
prices, etc, 


THE MANN-McCANN COMPANY 


[Not Inc.] 


1918-1919. Fisher Building, CHICAGO, ILL. 
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Automatic Railroad Station Indicators | 


Concourse 








of the 


Grand 
Central 


Station 
New York City 


ae ene ro" 9 
PLA TORE LA ESE TEI MALTS BEAN GA ETON Ea eas wee ye nae 


Showing 
Indicators 





MADE BY 


W. R. MUIRHEAD, Bridgeport, Connecticut 


EAE BE REST RE: MPT TTE ET SEMI TET IS TPE 








Collapsible Steel Forms 


FOR BUILDING 


CULVERTS, CONDUITS, SMALL 
BRIDGES, SEWERS, ETC. 


@ Save 25% to 30% 





in cost of culvert, con- 
duit and sewer work in 
concrete. Railway 
companies are finding 
our collapsible steel 
forms ideal and thoroughly practical. Your engineer- 
ing and construction department will do well to thor- 
oughly investigate the absolute merit of these collapsible 
steel forms. They are the lightest, strongest and most 
indestructible forms on — 

the market and have If 

met with ungualified en- 

dorsement wherever | 

used. Write today for | 

illustrated booklet giv- 

ing full and complete 

description, original 

testimonials from users 

and illustrations of ac- | 

tual work, 


Concrete Form & Engine Co. 








for 

Signal, Electric 
Railway and 
Lighting Service. 
Trolley Brackets 
Plain and Orna- 
mental for Wood 
and Iron Poles. 
Line Material. 
Mast Arms. # # 


Let us estimate 
on your requirements 








= 


85 Congress St., W. 


DETROIT, MICH. 


Successors to Collapsible Steel Frame Co., Detroit and Carsen City, Mich,, 
and New Belle isle Meier Co., Detroit. ~ 


General Office, 2900 Cormany Avenue 
CINCINNATI, OHIO 
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‘The Au-Tra-Kar 





@ A Gasoline pro- 
pelled motor car and 
the only one that will 
do the work. The 
illustration above 
shows actual working 
conditions. 











The Tie Plate 





= SMachina <a the Holes and 
Drives the Spikes . 





Write us for information 
SOLD BY 


SPENCER OTIS COMPANY 


-_NEW YORK © 








Economy No. 9RW 
Screw Spike Tie Plate 


@ Rolled from o 
hearth steel. he 
plate that makes pos- 
sible the proper ap- 
plication of the Screw 
Spike, 











Economy SRW 


ST. LOUIS 














Ox 


a 2s ate Ua) hee | ae ae 





a | 
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New Dixon 


Railroad 
Booklet 


We have just prepared 
a booklet treating of the 
various Dixon graphite 
products for use on the 
railroad. The entire Dixon 
railroad line is treated of 
and all other matters ex- 
cluded—this booklet is of 
interest only to the various 
mechanical railroad de- 
partments. 











The application of dry 
graphite for lubrication, 
the use of Dixon’s graphite 
greases, Dixon’s Silica- 
Graphite Paint, crucibles, 
facings, crayons, etc., is all 
included in this booklet — 
a total of 40 pages. There 
is bound to be some matter 
to interest you here. 


We have tried to make 
our booklet attractive in 
appearance as well as in- 
teresting to read, and to this 
end have included views 
taken of railroad stations 
and yards, stretches of 
track, signals, bridges, etc. 


Write for copy of this booklet 
by number 187 R. R. 


Joseph Dixon 
Crucible Co. 


Jersey City, N. J. 





ELLIS PATENT 
BUMPING POST 


Noted for Simplicity, Strength and 
Lasting Qualities. Adapted to all 
positions. 


Mechanical Mfg. Co., 


CHICAGO, ILL. 








THE CLARK NUT LOCK 








Absolutely 


| ADJUSTABLE 





“| The Interlocking Nut & Bolt Co. 
605-606 Arrot Office Bldg. 
Pittsburgh, Pa. 











WRITE us if you want information 
concerning materials and tools not 
advertised in these pages :: :: 3: 2: 


Railway Engineering and Moishenenes of Way 








431 South Dearborn Street CHICAGO 
From New Steel Billets, THE RAILROAD SUPPLY CO 


TIE PLATES ‘ate suiame Tweannown surrico 














WATER SUPPLY, RAILROAD TANKS, IRRIGATION or COUNTRY HOMES 


Pumps Water with Water Power. No Attention, No Expense. Runs Continually. 


RIFE AUTOMATIC HYDRAULIC RAM 


Complete System enening to stable, greenhouse, lawn, 
fountains and formal gardens. 


Operates under Paes in. to 50-ft. fall. Blevates water 30-ft. 
for every foot fall used. da 


towns, institutions, 
and estimates free. 


RIFE ENGINE CO., 2459 Trinity Building, New York, U.S.A. 
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FOSTER 
Interlocking Switch Stand 


You make a careful inspection of switches to see that they hold the points up to the rail. 


Foster Interlocking Switch Stand guarantees the points to be up to the rail and secured with two 
The lever will not enter the latch until the point 


If there is lost motion in the connections or an obstruction between 
the point and the rail the lever cannot be forced down into the latch. With this stand the points 
must be kept adjusted within safe limits to be able to operate the stand. 


Any track device which is not operated by experienced men must be 
One throw of one lever parallel with the track per- 
forms all operations with the Foster Interlocking Switch Stand. This stand 
guarantees safe switches between times of inspections and is easy and simple 
to operate. It provides additional safety and does not complicate the opera- 
Your inspection is to see that the switches are in 


good order and this stand is made to keep them in good order. 


separate connections from the points to the ties. 
is up to the rail and bolt locked. 


simple and positive. 


tion of your switches. 


Foster Interlocking Switch Stands have 
been tested in service and do all that is claimed 


for them. 


Frank M. Foster 
515 W. First Ave., Columbus, Ohio 





The 


One throw of 
ONE LEVER 
operates 
Switch, 
Interlock, 
Signals. 








The . 
Johnson Car Replacer 


Range and Capacities of the different types are as 


follows: 

Throat Wt. 

If Not Over Capacity. Opening Each 
Type M for rail 12 - 45 Ibs. 3/2 inches high 20 Ton Locomotive 2 irs. 30 
Type C for rail up to 65 Ibs. 4/2 inches high 30 Ton Locomotive 24 ins. 60 
Type B for rail up to 80 Ibs.5 inches high 50 Ton Locomotive 3, ins, 110 
Type A for rail up to (00 Ibs. 5/2 inches high 80 Ton Locomotive 3% ins. 145 
Type Z for rail up to 100 Ibs.6 incheshigh 100 Ton Locomotive 34 ins. 165 


The Johnson Wrecking Frog Company 
CLEVELAND, OHIO | 











OUR ALL-STEEL DUMP CAR 


Dumps 100 per cent. of the Load either 
to the Right or Left. 


rT 
. £0) By 
| ah - ’ 
b 





Our Claim is Not That No Better Car can be Made, but that it is the Best Made To-day: 
BUILT BY 


KING-LAWSON CAR CO., Singer Bldg.. NEW YORK 








Morgan Frog and 
Crossing Co. 


INCORPORATED 
MANUFACTURERS OF 


MANGANESE STEEL 
FROGS & CROSSINGS 


Sales Offices: 


811-3rd Nat’l Bank Bldg. 
ST. LOUIS, MO. 


LET US BID ON YOUR MANGANESE WORK 


@ We make anything in Manganese Steel 
Frogs and Crossings for Street or Steam 
R. R. We manufacture the only continuous 
rail Manganese Steel Frog on the market, 
also solid Manganese Frogs and Crossings. 
Our frogs eliminate all bolts and springs, 
and can be installed on either right or left 
turn out. It eliminates all possibility of 
derailment on Main or Sidings. 
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YOU NEED 


“Track Standards” 


A New Book full of up-to-date information for every 

member of the Maintenance of Way department. 
It should be in the hands of every trackman who is 
looking for’ advancement. : 











@ The subject matter in this book has been carefully com- 
piled and revised from practices now in use on the various 
railroads. The matter was prepared from information fur- 
nished by the railroads themselves, and before being put 
into this book has been read and approved by the Chief En- 
gineer or other officials in charge of the department on each 
railroad mentioned in the work. 


@ We can state positively that no work of this character has 
been so carefully edited and fully approved by Railway 
Engineers before publication, as has this volume. 


PROFUSELY ILLUSTRATED 


THE SUBJECTS ARE 








Roadway Switches, Turnouts, Etc. 
Ties Tie Plates 
Rail Cattle Guards, Fences, Signs, Etc. 
Rail Joints Derails, Rail Chairs, Etc. 


Rigid and Spring Rail Frogs Tools and Supplies 





Write us for special offer explaining how to get this book. 


THE RAILWAY LIST CO. 


MANHATTAN BUILDING CHICAGO, ILLINOIS 
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Car and Portable 
Power Plant 


For carrying laborers to their work and then furnishing power for electrically driven tools, such as electric 
spike boring and screwing machines, electric rail drill, electric saw for rails and portable emery wheels. 

The car may be placed on a side track, if convenient, during the operation of the electric tools. 

To eliminate the necessity of constantly moving the car along the track from one small operation to an- 
other, a quantity of cable is carried which can be laid along the track and furnish current for the motor- driven 
tools. About twenty feet apart all along this cable are plug-in switches, and each electric portable tool is 
equipped with a special stage plug. The tool is simply carried along to any point needed for the length of this 
cable and plugged in at the most convenient switch. 

Tests on screw spike work prove that ONE MAN WITH OTTO POWER DOES THE WORK OF 
TWENTY-FIVE MEN BY HAND 

You can use the OTTO GASOLINE ELECTRIC TOOL CAR as the source of electric power for operat- 
ing other tools, such as dies, reamers, taps, etc.; to operate hoists, vacuum cleaners or for lighting purposes 
where night work is required for repairs, clearing away wreckage and other rush work. 

It can also be used for running air compressors to supply riveting hammers, sand blasting, and any elec- 
tric or compressed air tool used on railroad and bridge work. 

Let us help you cut down your construction and maintenance expenses. The saving on payroll will pay for 
the car in a few months. 

Our bulletin No. 34 illustrates and describes this outfit in detail. Send for it today. It will interest you. 


THE 0170 GAS ENGINE WORKS 


Sole owners and manufacturers 
$402 Walnut Street, PHILADELPHIA, PA. 
CHICAGO NEW YORK. CINCINNATI OMAHA KANSAS ay MINNEAPOLIS SEATTLE 











THE “HOLMES” “Old Rough and Ready” 


Centrifugal and Turbine Pumps of the pump world 


EMERSON 


STEAM PUMP 


Designed for Strength--Built for Work 








Stands rougher usage than any 
other pump. Requires no foundation, 
no engine, no shafting or belting. Has 
no trouble-making, breakable parts, 
such as pistons, plungers, glands or 
stuffing boxes. 

Perfect in design, construction and workman- In Cofferdams, Tunnels and 

‘ a “ : Trenches, especially where quick- 
ship. These pumps give a higher efficiency and ,,,4 is encountered, the Emerson 
greater economy than any other pump on the mar- __has no equal. Contractors who have 


k a ° used it say it is the most reliable pump 
ket. Our engineering department is prepared to pense bathe + eth ese 





design pumps to meet special conditions. We _ The only pulsating pump which 

invite inquiries from pump users and intending _ is self-pumping. 

purchasers. Send for Catalog F and Get Further 
Write for bulletin 1-H. Information. 


THE EMERSON STEAM PUMP CO. 


ALEXANDRIA, VA., U.S.A. ; 
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ROLLED STEEL SHOULDER 
TIE PLATES 


F Flanged and Flat Bottom 


Our Catalog No. 4 
Describes 17 Types 
of Tie Plates. 


SCREW wr i TIE PLATES 


Six Different Types 
To Meet the Requirements of American Engineering Conditions 















































This Inclined Screw Spike 
Plate is designed to furnish 
wide Surface Contact 
between the head of the 
Screw Spike, Rail and 
Tie Plate. Has but one 
shoulder, to permit easy 
removal of rail. 

















THE HART STEEL COMPANY 


ELYRIA,OHIO# 
Plates and Spikes Manufactured by the Elyria Iron?& Steel Co.’ 


SALES AGENCIES 


NEW YORK—H. W. Davis, U. S. Express Building ATLANTA—J. M. Van Harlingen, Candler Building 
CHICAGO—G. S. Wood, Great Northern Building FORT WORTH, TEXAS—L. F. Calkins 


SAN FRANCISCO—Western Ry. & Mill Supply Co., Monadnock Building 
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Z ie 
End View of Support Attached fo Kall 


By a demonstration of over sixteen months under both Passenger and 
heavy Freight traffic ad | 


VAUGHN RAIL SUPPORTS 


have. proven the following claims : 
_No creeping, spreading or kinks. Supports do not loosen on tie or rail. 
No deflection or mechanical injury to the tie. 
No expense in maintenance since supports were applied. 


Eliminates the purchasing of tie plates, because: it-is the best tie plate on 
the market, without its other merits. 


Also eliminates rail braces, continuous joints, and anti creepers. 
It holds the rail absolutely in alignment either on Tangents or Curves. 


It keeps your track to the exact gauge without the use of braces or other 
devices. 


Preserves ties. 
Permits the use of the less expensive class of timber. 


It acts as an Anti Creeper because it prevents wave motion of the track 
under traffic. | 


It avoids all possibilities of derailments due to rail breakage. 


It does all these things, and at the same time costs no more than many 
tie plates now on the market and is just as easy to apply. 


Vaughn Rail Support Company 


403 Pierce Bidg. ST. LOUIS, MO. 
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UNITED STATES MARINE SIGNAL COMPANY 


THOMAS L. WILLSON, President JOHN J. McGANN, Gen’! Sales Agent 


The Willson Flare Light shown below is a radiant, automatic, portable light produced by Acetylene gas, the 
most powerful known illuminant, having penetrating and diffusive qualities far exceeding any other light. 

It is the most economical on the market, producing a light of 8,000 candle power for twelve hours, at a cost 
of about 5c. an hour, It does not smoke, sputter, flicker nor smell and is steady, powerful and reliable at all times. 
The flame is so stiff that it cannot be extinguished by the wind. 

Constructed of high quality mild steel plates, riveted and galvanized, insuring great strength and_ stability. 
Small, compact and easily moved from place to place. So simple that “even a child can understand it.” Safe, 
cheap, reliable and “fool proof.” Office: 170 Broadway, New York City, New York. 














With your advertisement you wish to reach 
a special class of people. 


The Mechanical Department does not specify 
track material or tools. 


The Engineering Department does not specify 
rolling stock and equipment. 


To reach the maximum number of interested 
people with the least expenditure, advertise 
mechanical devices in the Railway Master 
Mechanic. 


Advertise track devices in Railway Engineer- 
ing and Maintenance of Way. 








The Railway List Company 
431 South Dearborn Street, Chicago, Ill. 
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INVESTIGATIONS 











PITTSBURCH, U. S. A. 





IRON CITY TESTING LABORATORY 


INSPECTING AND CONSULTING ENCINEERS 
PHYSICAL, CHEMICAL AND METALLURCICAL 


OFFICES AND LABORATORIES: PHIPPS POWER BLDC. 








HARTLEY @ TEETER 





Light Inspection Cars are the Strongest and Lightest running 
known. The fact that we have not had a single complaint for 
the past year is proof absolutely that our cars are giving entire 
satisfaction. We shall be pleased to supply you with our new 
catalog that tells all about them. 


LIGHT. INSPECTION CAR CO. 


HAGERSTOWN, INDIANA 

















OVER 50,000 MILES IN USE 





Continuous Joint 


The Rail Joint Co. += 2272's. | |” 
NEW YORK CITY 

Makers of Base-Supported Rail Joints for Standard 

and Special Rail Sections, aiso Girder, Step or Compro- 


mise, Frog or Switch, and Insulating Rail Joints, pro- 
tected by Patents. 


4 re, 
* Colo.; Pittsburg, Pa.; Portland, Ore.; St. Louis, Mo 











Wweoer Joint Wolhaupter Joint \ 
ROLLED FROM BEST QUALITY STEEL. \ 














CATALOG AT AGENCIES 
Md.; Boston, Mass.; Chicago, Ill.; Denver. Chicago 3 








Troy, N. Y. 


“Locks and Stays Locked” 


Taylor Lock Nuts 


Easily applied and removed. 


One Piece 
One Operation 
, Safe and Economical 


TAYLOR LOCK NUT COMPANY 





Salt Lake 
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The Trackman’s Helper 


Revised Edition 
by J. KINDELAN 


A Practical Guide for Track Foremen 
Thirtieth Thousand 


“It is so very plain and easily understood, its 
value to men of ordinary education cannot be esti- 
mated.”"—D. A. Dale, Roadmaster, West Shore Ry. 


“I find the Revised Trackmen’s Helper the most 
generally instructive and useful book for trackmen 
that is now obtainable. I think every Track Fore- 
man and Roadmaster should have a copy of it.”— 
D. Sweeney, Roadmaster, C., R. I. & P. Ry. 


350 pages; fully illustrated, 514x714 inches. 
Price $1.50, net postpaid. 





Practical Switch Work 


By D. H. LOVELL 
Division Superintendent Pennsylvania Ry. 


An Instructor and Guide for Roadmasters, 
Section Foremen and Construc- 
tion Foremen 


This book is presented in a very clear manner, 
which is at once simple, thorough and practical. Mr. 
Lovell has mastered this difficult subject in its en- 
tirety, and one of the best features is that it is 
written in plain language. 

The contents include chapters on General Turn- 
Outs; Stub and Split Switches; Analysis of Curves; 
and a large number of tables for the quick and cor- 
rect construction of any switch. 

Cloth, 174 pages; 4'4x6{ inches, 
Price $1.00, net postpaid. 





be used on any road in any part of the country. 


value and service to trackmen in every-day work. 


J. A. Roland, Roadmaster, Chicago & Northwestern Ry. 


Maintenance of Way Standards 


By F. A. SMITH, M. E., C. E. 
In Every-day Use by 20,000 Trackmen 


This book, which has met with general approval, is compiled with a view of supplying a work which can 
; It contains in one handy volume the present rules and 
practice in the Road Departments of the principal American Roads, information which is of the highest 


“I am well pleased with Maintenance of Way Standards and consider it of value to all trackmen.”— 


“Maintenan¢e of Way Standards is very instructive and should be in the hands of every official in 
charge of our road-beds.”—Hiram J, Slifer, Div. Eng., C. & N. W. Ry. 


Over 300 illustrations including working drawings; 600 pages; size 514x734 inches. 


Price $1.50, net postpaid. 





Railway Curves 


By F. A. SMITH, M. E., C. E. 


This book is written especially for practical track- 
men who desire a guide so that they may become 
better acquainted with the elementary principles of 
railway curves and to enable them to adjust their 
curves satisfactorily independent of the civil engi- 
neer. All complicated formulae or calculations have 
been omitted in order to produce this practical work. 


Cloth, 4x6 { inches; 50 pages; including tables and 


diagrams. Price $1.00, net postpaid. 





Standard Turn Outs on 
American Railroads 


A Practical Hand Book for Roadmasters 


and Track Foremen 


By F. A. SMITH, C. E., M. E. 
Introduction by J. M. MEADE, Res. Eng. A. T. & S. F. Ry. 
A New Handy Reference Volume—Giving draw- 
ings of Standard Split and Stub Switches and Full 


Descriptive Details arranged for convenience and 
ready reference when putting in Switches. 


THE ONLY BOOK of the Kind Published. 


Leather, 2;i=7°, :aches, 41 pages. 
Price $1.00 net, postpaid. 








Descriptive Circulars upon Application 


The Myron C. Clark Publishing Co. 


537 S. DEARBORN STREET, CHICAGO 
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RAILROADRICROSSING Protection 


given by your 


Highway Crossing Signals 


will be greatly increased-by the 
adoption of our 


Illuminating Devices 


rendering your signs now in ser- 
vice visible at night. They are 
operated by the bell battery. 











We manufacture a 
full line of track and 
signal supplies. Send 
for our catalogue No. 








“The Only Real Machine for 
! Laying Track” 








The HURLEY machine is the only one that hauls 
the material train with its own power.. Saves cost of 
maintaining one locomotive and crew. 


The HURLEY machine is the only one that au- 
tomatically distributes the rails and ties in position 
on the roadbed. Saves large amount of labor. 


The HURLEY machine is the only one that lays 
track while constantly moving. Saves time. 


There are no heavy trams to handle. The minimum 
amount of labor is required. The machine does the 
heavy work. 














fo hel Fh, F i) » 16-E. 
i i Our illustrated booklet, ‘‘Laying Track,” will interest 
you. Send for it. 
BRYANT ZINC COMPANY | 
Chicago St. Paul Seu York Hurley Track Laying Machine Co. 
Montreal Winnipeg 343 S. Dearborn St., Chicago 
® @ 
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Wyoming Shovel Works 











aan ENGINE RIB NG 


AND MAINTENANC 





THE ONLY 
ONE-PIECE 
CRUCIBLE 
CAST STEEL 
PLAIN BACK 
SHOVEL 
MADE 


UT down your Shovel Cost by using Hussey- 
Binns Shovel Co.’s Genuine Crucible Cast | 
Steel Shovels and get Economy in Service: 


\ 








Vs FCF 


POWER HOUSE SPECIALTIES 


Cable End Bells (Yniss.”) 


84 Types for Inside and Outside Service 


BUS BAR SUPPORTS (Any Voltage) 
MALLEABLE PIPE FITTINGS AND PINS 


Catalogue Now Ready 


ELECTRICAL ENGINEERS EQUIPMENT CO. 


10-12 N. Desplaines Street, Chicago, Ill. 


Qi wiilosy 
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Write For Particulars 


The Brown Hoisting Machinery Company 


Main Office and Works 
CLEVELAND, OHIO 


Branch Offices 
NEW YORK PITTSBURG 
J 








COES 


KEY MODEL 


EngineRoom 
=A ND 


Construction 
, WRENCHES 


4 SIZES: 
28, 36, 48 and 72” long 




















Write for full information 


Coes Wrench Co. 


WORCESTER, MASS., U. S. A. 
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Wyoming Shovels 
Save Their Cost Many Times 


You know what it is to have a lot of 
shovels, that ought to be in the hands of 
our laborers, out being sharpened. You 
ert what it is to put a gang of men on a 
job and wonder why they don’t remove as 
many-cubic-yards of dirt as you think. they 
should. It is because the shovels they are 
using don’t hold their sharp edge. 


It is-no exaggeration to say that if you 
put ‘ 


Wyoming Ay 
Shovels 


into the hands of the laborers you employ, 
they will remove more dirt in a given time 
than they have ever done before. That 
instead of being out of commission half of 
the time WYOMING SHOVELS will 
be “‘on the job,” ready for business. 


WYOMING SHOVELS really save 
their cost because with less men you can get 
more work. 

We have an interesting booklet on shovel 


construction which you ought to 
read. Let us send it to you. 


WYOMING SHOVEL WORKS 


WYOMING, PA. 























A Complete List of Railway Officials 


THE 
/ MONTHLY 
OFFICIAL 
RAILWAY 
Lis 





Annual Subscription, $5.00 
Sample Copies, 50c 


RAILWAY LIST COMPANY, 
CHICAGO 
































EXCAVATING BUCKET 


BEST ON EARTH 


BUCKETS 


Standard Bucket are the Standard Bucket 
Type "C” Closed Type "D” Closed 














Most Durable Buckets Made. Built Entirely 
of Steel 


IN ALL SIZES 
A BUCKET FOR EVERY SERVICE 
THE G. H. WILLIAMS CO. 


CLEVELAND, OHIO 














FOR 


INFORMATION 


and 





Single Rope Bucket PRICES 














CEMENT PIPE 


We specialize in forms for plain 
and reinforced concrete pipes. 





FOR GULVERTS 





BELL MOUTH 
or 


GROOVE 
and 
TONGUE 


Cheap, 
Durable, 
Strong 


All Sizes 


Diameters, 
1-5 feet 


Length, 2-6 feet 


Any thickness of 
wall 


State your requirements and prices on forms and 
reinforcement promptly furnished. 


MARSH CO. 


Old Colony Bidg. - CHICACO 


Stet a eicemalaeialatiatal 

















Goldie Patented Perfect 
Railroad Spike 


Most practical ‘spike for soft wood ties, It has 
double the adhesion and lateral resistance of 
the ordinary spike. Made with chisel point. 








— 


DILWORTH; PORTER & co, Led, | 


SPIKES and PLATES 
PITTSBURG, PA. 








“Indianapolis” R-N-R Manganese Frogs | 


“A PAIR” OF EACH 
The only expenditure necessary for a Frog Crossing. 
Use your ownConnecting tails—Save 10 complete Joints. 
No open jointsNo renewals—No spares. 
The Saving in Maintenance alone will pay for them. 


The Indianapolis’ awrite & F rog Co., Springfield, Ohio: | 
New evork Chicago SF nae. Kanhas Gey ‘ag Onna hmond, Va. 0 San Pognemee 


kane 
J. Ai Foutks, Jameson, WwW: Evans, Al. H. Hoffman Ss. 
Hudson 22 Bidg. siscarentek Bldg. a Barts \ Bldg. Murual Bidg. Hutton Bidg. Balboa alae 
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